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MICRO NOVA LOGIC TEST 
ABSTRACT 

THE MICRO-NOVA LOGIC TEST IS A MAINTENANCE PROGRAM 
DESIGNED TO TEST THE MICR0-NOVA CENTRAL PROCESSING 
UNIT, IT IS A FUNCTIONAL TEST OP THE LOGIC 
USEO TO IMPLEMENT THE MICRO-NOVA INSTRUCTION SET, 
ALSO INCLUDED IS A MINIMUM LEVEL TEST OP THE 
CPU I/O INSTRUCTIONS, TELETYPE I/O, ANO 
PRObRAM INTERRUPT. 
MACHINE REQUIREMENTS 

MICRO NOVA PROCESSOR 
4K OF READ/WRITE MEMORY 
BASIC I/O TELETYPE INTERFACE 

OPERATING PROCEDURE 

VERIFY THAT THE MICRO.NOVA HILL PERFORM ALL 

CONSOLE FUNCTIONS, I.E. EXAMINE/EXAMINE NEXT 

DEPOSIT/DEPOSIT NEXT AC'S EXAMINE/DEPOSIT 

LOAO THE PROGRAM VIA THE BINARY LOADER. 

NORMAL STARTING ADDRESS IS 200 

OPTIONAL STARTING ADDRESSES ARE) 

170 START WITH OUT CAT/KITTEN 

171 START WITH CAT/KITTEN (MUST HAVE BEEN 
PREVIOUSLY LOADED.) 

IF NOT A AUTO-START PROM OTOS THE 

MACHINE SHOULO HALT AT LOC, 503, THIS VERIFIES CPU CAN 

HALT IF THERE IS AN ERROR, PROCEED BY TYPING A «P", 

PROCESSOR SHOULD CONTINUE TO RUN WITHOUT HALTING 

TELETYPE SHOULO STUTTER FOR SB CHARACTERS 

THE TYPEOUT "PASS" SHOULD OCCUR AND THE TEST 

SHOULD CONTINUE TO LOOP KITH THE TELETYPE RUNNING 

AT * SLOWER RATE IF THERE ISNIT CAT/KITTEN LOADED, 

TO RESTART , START AT LOC 170,171 
SEE SEC. 4.4 

ERROR DESCRIPTION 

DETECTED ERRORS WILL CAUSE THE PROGRAM TO DO A 
PROCESSOR HALT. 

RECORD THE STATE OF THE PROCESSOR ANO REGISTERS 
AT THE TIME OF THE HALT, CONSULT THE LISTING 
AT THE ADDRESS OF THE ERROR HALT FOR PROBABLE 
CAUSES OF THE FAILURE, CONSTRUCT A LOOP THAT 
KILL REPEAT THE FAILURE ANO SCOPE AS REQUIRED, 
PROGRAM DESCRIPTION 

THI5 PROGRAM IS A COLLECTION OF SMALL TESTS, 
EACH TEST IN SEQUENCE BASED ON PREVIOUS TESTS 
WORKING AND DESIGNED TO TEST AS SMALL AN ADDI- 
TIONAL PIECE OF THE LOGIC AS POSSIBLE, 

CAT/KITTEN OPERATION 

IF THE PROGRAM WAS LOADED FROM OTOS WITH CAT 

OR KITTEN THE PROGRAM WILL RUN IT IN 

THE BACKGROUND AFTER ONE PASS OF USING THE TTY 

INTERRUPTS. THE PROGRAM WILL RUN MUCH 

SLOWER ALLOWING THE CAT/KITTEN AMPLE TIME TO 

COMPLETE A PASS, 

NOTE! 

LOCATION 170 CAN BE USED AS A STARTING ADDRESS 

TO OMIT CAT/KITTEN OPERATION. 
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.1ITL MNUliCT 
(ljEHnE MICRO MUVA/nOVA 3 SPECIAL INSTRUCTIONS 



.i«i|4[-l 
«616ul 
lOSaial 
«.626ul 
/. 6 1 ^ 8 1 
V' S u) hi it) 1 
«i 6 1 ? v> t 

*«e^2^ l 

,"71877 

lGbk'77 
18*-.S'18 
861277 

V733H1 
.731. 1 



,UlAC PSH • 1*61401 

,ui»c pop ■ fbieai 

.DUSR SAVfc» 062401 
.UUSP HTRN» (168681 
.DIAC «TSP "61801 
.UIAC HTPP «600B1 
.UIAC NFSP ■ 61281 
.UIAC *FFP » 68281 
.UUSR RTCtN'071877 
.UUSR RTCUS'065877 
,UU5P Tk»P« 1»801B 
.UUSR I.RST«061277 



.DUSR MMUL" 
.UOSR "OIVi 



OUCH 2.1 
DUCS 2.1 



IUIB AC, 1 PUSH STACK 
(DISC AC,1 POP STACK 
ru!C «,1 SAVt ON STACK 
IJICC 0,1 STACK RETURN 
IMOvE TO STACK POINTER 
IMOVE TU fRAME POINTER 
IMOVE FROM STACK POINTER 
MOVE FROM fRAME POINTER 
lOriA 2,77 ENABLt RTC 
IUOa 1,77 DISABLE RTC 
IALC*,NO SUP TRAP INSTR. 
IOOAC 8, CPU I/O RESET 



(MUL 
»DIV 



MULTIPLY 
DIVIDE 



OtUV* M*LUC 






3 1 * m t> v\ s 8 






*1 2 * ^ fc 8 ^ ^ ifl o 6 »j 7 




DIRT 


^3 f p >i P 1 18^*^ 




#8 


Ifl 4 a 8 H tfj 4 b 






8 b jjCt'4S ri 8 /■ 1 « 7 




E6GS 


db /floip6CT 






87 rf886w /!8irt846 


TPLUC 


:: A1 


a b fc P 8 6 1 .: 8 * t" 4 7 


TPADRl 47 


4i, b88fi2 18k>lo24 


C24! 


188824 


U »18863 18-1834 


C341 


188834 



.LOC 8 

,LOC 43 
.LOC 68 



11 88864 188837 C37i 180837 

12 k^rfib *<BB8*l Ki: 1 

13 »8*S6 /niKd? K2: 2 
1« *lt,t$1 aiHiH-vS K3! 3 
13 *?t>7^ * 888V4 Kdl 4 

lb «,8w7i ^8»B06 no: 6 

17 618*72 H8J818 Kl(": 18 

lb tfPi7J t'8,1828 K2a: 28 

1!* />8/74 /•PlyllAdf* K481 48 

28 vip , « l 7b tffcH'188 K 1i^k9 S 188 

21 888/6 a8io2tf8 &20BS 288 

22 «.8B77 i>^«l3/7 K377S 377 

23 v>81?k> 4884*10 K40UI 408 

24 V.818J 1-81888 K18B8I 1888 

25 t'8182 ^02080 K20B8! 2888 

26 »8I83 «I04080 K4000! 4888 

27 8B1P4 VIB8B0 K18KS 18888 
2b 8818b 82d0io8 K28KI 28880 
2SI 88186 043880 K48KS 48080 

38 OI01B7 180888 K188K1 108088 

31 BB118 820480 KLDA.I 28400 

32 fcBlll *8el3B0 K300D 300 

33 B0112 108300 K03881 '300 

34 88113 *2b2b2 K252S2I 25252 
3b t>8114 n52525 KS2525I 32529 

36 8B11S 126251 KCBfci 125251 

37 ?.811b 052525 KCB01 052525 
3b 88117 n.77777 K0777I 077777 

39 S1B128 0004»5 K485I 485 
48 88121 -181488 KJRfcTl JMP 0,3 

41 H812* 188081 KCOMI COM 0,0, SKP 

42 88123 880888 K01 

43 88124 U08874 K60i 60, 

44 8812b (188808 KATSHI 8 1 



|> TO AN LDA 0,, OFF PASE0 



IEVEN 
(ODD ) 



« BITS 
BITS 



IJSR RETURNS TYPE JMP 



•1 IF CAT/KITTEN STARTEO 



060, 
215 
212 
323 



320 

JHP #300 



1X0195 MNLGC 

01 H0I26 000074 TESTKl 

^8 00127 1*00215 K215: 

(53 00130 000212 K212I 

04 80131 000323 K3231 

15 00132 C00133 ADKT5T1 KTST 
06 00133 000000 KTSli 
017 00134 *0,*000 
SB 00133 i)»»«ii» Cl 

10 00136 C0tj32B K3201 

11 00137 002300 JHP3KI 

12 00140 000001 PKR00I 

13 00141 U00001 PKR0I1 

14 00142 004034 LLOUPl LOOPL 

16 «»u3 it04030 setuli setlp 

16 0014* 003702 ahangi rangn 

17 00145 0046(12 IHMuLI XHHUL 

18 00146 004564 IHHUI HMD 
IB 
261 00147 »nnni)» EGGS! 

21 00150 0030D0 

22 t>0l3l (10000* 

23 00152 0BB0tf0 

24 00153 k,000»<0 

25 000170 ,LQC 170 

26 (START MERE TO RUN W/O CAT/KITTEN 

27 00170 102441 NOCATl SUBO 0,0, SKP 
AUC 0,0 
STA 0,EGGS*2 
JMP #,*1 
RESTR 
.LOC 200 
JMP »BGNADR 



26 00171 102000 STCATl 
28 00172 040151 

30 00173 002174 

31 00174 000470 

32 000200 

33 00200 002202 START) 

34 00201 0031000 

35 00202 000470 BSNADR 
36 

37 

3b 000277 

30 00277 000000 



(AUTO RUN SH 

(DEV CODE 

(CAT SH 

(# PASSES THIS RUN 

(OTOS RETURN ADDRESS 



(SET CAT SWITCH 



(NORMAL START 



RESTR 



(LOCATIONS 277-301 KE5ERVED FOR TESTING 
.LOC 277 



40 


00300 


000000 







41 


00301 


0000H0 







42 










43 




000470 




.LOC 470 


44 






(RESTART AT THIS POINT 


46 


00470 


102400 


RfcSTKI 


Sub 0,0 


46 


00471 


040125 




STA B.KATSW 


47 


U0472 


101400 




INC 0,0 


48 


00473 


040140 




STA 0,PKR00 


4t> 


110474 


040141 




STA 0,PKR01 


30 


00475 


000403 




JHP AAA 



10006 CNLbC 


01 




0003*00 


02 


00300 


061277 


03 


00501 


02*147 


04 


00502 


101005 


05 


00503 


063077 


06 






07 






06 






09 


00504 


12006F 


10 


00605 


072077 


11 


00506 


100000 


12 


00507 


100001 


13 


00510 


063077 


14 







.LOC 500 
AAA! DUAL 0.CPU 

LOA 0,EG('S 

"UV 0,0, SNR (DON'T HALT IF AUTO»HUM 

HALT (TO TEST HALT INSTRUCTION 

(THIS SERIES HLL VERIFY THAT AN ALC 

(INSTRUCTION WILL NOT SKIP7THEN SKIP UNCONDITIONALLY 
(ERR HALT INDICATES EXTRANEOUS SKIP 
»1»( LDA 0,K2 (AC10 • 2 

HSKO 2 (MASK OUT TTI INT. 

COM 0,0 (COM SHD NOT CAUSE SKIP IR13, 14, 15>t8i 

COM 0,0, SKP (COM SKIP ALWAYS IRIS, 14, 13.001 

HALT 



IB8V7 MNUUC 

HI 

82 

8 

84 

ab IA9A! 

10 r«l!l 1728*2 AOCZ 8,8, SZC IZC.1HI4.N0T IR15 

A7 ( »S1! *63877 HALT (ZERO INPUT TO CARRY FAILED 



ITEST CARHY (CRY FLOP) ANJ SKIP LOGIC 



8 6 



AUCZ 8, 8, SNC ISNC NOT SEC CALC. IRIS 

AOC 8,0, SZC IALSO TEST ZERO HOLD OF CRT 

HALT IIF CRY»1 SEE NOT IR12 OR 



8S ,18513 182823 
In UP514 1029192 

11 /8bl5 363877 

12 l«9BS 

13 t'8510 182826 

14 «1?S17 B63B77 
lb 

16 HP52»! 182843 

17 i.8521 H63877 
IB 

19 «8522 l?2S>42 
2ic <11>52J 1«!28«3 
21 «8524 «63P77 
22 

23 IA9C1 

24 .18523 1B2846 
2b >a8526 1827(13 
26 «i8527 063877 
27 

5B |0F TRANSITION TO 8 ON ZC 

29 »l*b3K. 1*2822 A9D: AOCZ B,8,SZC (SKIP ON ZC.IR14.N0T IRIS 

3B B8531 863*77 HALT (SEE CRT. mil THROUGH NOT SCI 

31 

32 88532 1»2?48 »0C0 8 , 8 ISET CRYU 

S3 .18533 1*2823 AOCZ B,0,SNC (TRANSITION CRY TO « 

34 88534 1028*2 »0C 0,0, SZC (CHECK REALLT SOT THERE 

36 *r53S 863077 HALT (CRV0 IS SNC FAILED 

37 (CAHRY^B CONING INTO NEXT TEST CHECK NOT CRT. NOT IR18 

39 88536 182823 " ADCZ 0,0, SNC (ALSO NOT l^T.IRll) 

44) B8537 182882 »0C 0,0, SZC (CRT SHO HAVE STATED 8 

41 HIV* ^3877 HALT (ALSO ZC AND LOAD CARRY USED 



AOCZ «,B,5EZ (CARRY'S ZC.IR14.N0T IR15 

HALT (INVOLVES SAHE GATES AS SZC (?) 

AuCU 8. 8, SNC (TEST FOR TRUE CALC4IR15 

HALT (1'S INPUT TO CRY CALC <IAS NOT 1 

AUCO B.B.SZC (TEST FOR CALC. IRIS FALSE 

ADC 8, 8, SNC (ALSO TEST ONES HOLD OF CRY 

HALT (IF CRV«0 SEE NOT IR12 



AOCU B,G,SEZ (AGAIN TEST NOT ZC.IR14.N0T IR15 
ADC 8, 8, SNC (SAHE GATES AS LAST TEST (SZC) 
HALT (EXCEPT FOR ZR.1R13 



ItiftiB "NLfaC 
11 

yij ITEST CAHKY TU TRANSITION FROM TO 1 

34 IA9H 

US K.8S41 182"28 *LCZ >,li (SET CRY»1 

86 < *2«42 ADCO B.B.SZC (HAKE IT-1 «*XN NOT CRY.IR1 

87 «>eb4o 1828K3 ADC 8, 8, SNC (DID 1 REALLY GET TO CRT 
86 .18644 *63877 HALT (IF CRY. I SZC FAILEO 

09 

1Bl ITEST COMPLIMENT OF CARRY IR11.IR10 

U |A9Gt 

12 8854b 1*2828 »OCZ BiB ISET CRV«0 

13 .8b46 ImU AOCC B.B.SZC (TRANS CRT B TO I (SZC MOT) 

14 «tb47 iH!2C.ic3 »BC 8, 8, SNC (CRY SHD'I 

16 .-855.? *63«<77 HALT 
10 

17 IA9HI 

lb fc>8b5l 182848 AOCO B,0 (SET CRY'l 

19 Jtlii 182863 AUCC 8,8. SNC (ZC SHD BE TRUE (NOT SNC) 

21! 88553 1828«j2 ADC 8,8, SZC 

21 88554 »63877 HALT 

22 
23 
24 

25 IA9II 

26 .10555 182828 ADCZ 8,8 

27 0*556 182852 ADCO« 8, 8, SZC (NO LOAD CRT IRUH 
26 88557 1828B2 ADC 8,8, SZC 

29 88568 863877 HALT ICALC.IR12 

38 

31 IA9JI 

32 88561 1&2848 AUCU B,B 

33 B8562 182833 ADCZ» 8,0, SNC (CRY SHO STAY»1 IR12"1 

34 88563 182883 ADC 8,0, SNC 

35 H8564 B63877 HALT (ZC.NOT LOAD CARRY 



|CRY«0 SEE CALC, LOAD CARRY 



(CARRY SHO RCALLY«0 

|CRY"l SEE ZC AND LOAD CARRY 



ITE5T CARHY NO LOAD IR12-1 TO PREVENT CARRY CMANSE 



l»>Hki 9 MNLbC 

«3 

0b 

0b 1*2*11 

^ fSbS J«i»i»b AOC 0,0, SNR (ANY RESULT IN AC0 SHD CAUSE SKP 

MCB ANYTHING BUT IS SNR FAILED 



(TEST FUR ADC TU SET ACB"MOSTLV 11$ AND SNR TO SKIP 
I5TANT BUILDING INSTRUCTIONS TO CREATE CONSTANTS 
IVEHY LITTLE LOSIC IS VERIFIED YET 



HAL1 



08 «,Pb6o ««itv» 

ny 

l" ISZM SHOULD NUT SKIP "MEN ACB NOT»B 

11 IA21I 

12 B0967 102004 ADC 0,0, SZR (TEST A2 INDICATtS AC0 NOT"B 

13 rfB&r^ 102HB5 AUC 0,B,SNR /AS RESULT OF AN AOC 

14 «i0b71 063077 HALT (SZR SKIPPED IF ACS NOT«B 
IS 

16 (ATTEMPT TO GENERATE AN ALL BIS CONSTANT VIA ADC*COM 

1 7 rALSO TESTS SZR TO SKIP IN GROSS CASE 

18 ;A22l 

IB 11,0572 102000 AUC 0,0 IADC NAY NOT YET»-l 

SB 00573 100004 com b,b,szr jor com may also fail 

21 ( RESULT OOtS NUTiB 

22 DUS74 «B3077 MALT (RESULT IN AC0 SHOULD HELP TO 

23 IACa»B IS SZR FAILED TO SKIP IR15I0 IN SKIP LOGIC 
24 

25 (TEST ZERO CARRY SKIP FROM COM 8,0 

26 (A23I 

27 00675 132*2* AOCZ 0,0 re TO CARRY-l TO ACB 

28 00576 101002 COM 0,B,SZC (CARRY SHD STILL'B 
2» a»577 n6.«77 HALT 

30 

3 > rTEST SKIP EITHER ZERO KITH BOTH AC AND CARRY. B 

32 

33 (AJ41 

34 1-0600 102020 AuCZ 0,0 

as (00601 100006 com b.b.sez (both result and cakry.b 

36 00602 083077 HALT (SEZ FAILEO BOTH«0 

37 

<"» MEST SKIP EITHER ZERO hlTH AC'S AND CARRY41 

39 

40 (A25I 

41 ?B603 102040 ADCO 0,0 

48 lc0604 1HHB06 COM 0,B,SEZ (RES«0 BUT CARRY«1 

43 *0605 063077 HALT (SEE ZR.IR13.NOT IRIS 



10010 mnluc 

01 

22 

3 

04 

ab 



(THt NEXT SERIES OF TESTS VERIFY 

(THAT REFERENCING ONE AC DOES NUT DISTURB THE OTHERS 

.MACRO ACITS »AC ISOLATION TEST»1 
>ACI»1I 

ADC »2,*2 

COM «2,»2 (SET ACa2 TO B 

AOC *3,»3 (SET AC»3 TO •! 

AUC «4,«4 (SET ACA4 TO -1 

AUC AS, AS (SET ACaS TO .1 

MOV a2,a2,S2R (TEST ACa2 TO STILLiB 

HALT (ACa3 DESTINATION DISTURBED ACa2 

X 



0/ 

8o 

.»» 

10 

11 

12 

13 

14 

IS ACITS BB B 1 2 3 

lb (AC100I 

17 il0606 1 B2CTHB ADC 8,0 

18 00607 ie>B<»t)l?l COM B,B (SET ACH TO B 
IS (0610 126000 ADC 1,1 (SET AC! TO -1 

20 30611 1S2000 AOC 2,2 (SET ACi! TO -1 

21 00612 176000 AOC 3,3 (SET ACil TO -I 

22 00613 101084 MOV 0,0, SZR (TEST ACS TO STILL"* 

23 0f6l4 14630/7 HALT (ACl DESTINATION OISTURBED ACB 

24 ACITS Bl 1 2 3 B 
26 (ACIBi: 

26 i?0613 126000 ADC 1,1 

27 ,]061b 124000 COM 1,1 (SET ACl TO B 

28 *0617 152000 ADC 2,2 (SET AC!! TO -I 
2* 0062* 1768100 ADC 3,3 (SET ACS TO •! 

AOC B,B (SET ACB TO -1 

MOV 1,1, SZR (TEST ACl TO STILL'B 

HALT (AC2 DESTINATION DISTURBED ACl 

ACITS B2 2 3 | 

34 (ACIB2I 

3b B0624 1920U0 ' ADC 2,2 

36 U062S 1900100 COM 2,2 (SET ACi TO B 

37 00626 176000 ADC 3,3 (SET AC3 TO -1 
36 0062/ 102000 AOC B,B (SET ACB TO -1 

38 i'0630 126080 ABC 1,1 (SET ACl TO -1 

4B 80631 151004 MOV 2, 2, SZR (TEST AC2 TO STILL»B 

41 00682 063077 HALT |AC3 DESTINATION DISTURBED AC2 

42 ACITS 03 3 1 2 

43 (ACI83I 

44 k-0633 176800 ADC 3,3 

46 30634 174000 COM 3,3 (SET ACi TO B 

4b 00636 102000 AOC 0,0 (SET ACB TO «l . 

47 B0O36 126000 AOC 1,1 (SET ACl TO -1 

48 00637 1520*0 ADC 2,2 (SET AC2 TO »1 
411 00640 176004 MOV 3, 3, SZR (TEST AC3 TO STILL«B 

HALT (ACB DESTINATION DISTURBEO ACS 



30 KT0621 102000 

31 00622 125004 

32 00623 083077 
33 



50 00641 063077 



mail mnl 
«i 

02 
03 
04 
US 
00 

37 
Bo 
99 
It! 
11 
12 
13 
14 
'15 
16 

17 00642 
IB 00643 

19 H0644 

20 00645 

21 00646 

22 00647 
23 

24 

23 «0o6e 

26 0"651 

27 00652 

28 00653 

29 0(1654 

30 00665 
31 

32 

33 981656 

34 .80657 
39 00660 

36 (10681 

37 00662 

38 00663 
39 

411 

41 120664 

42 1)0665 

43 30666 

44 HP667 

45 '40670 

46 u?c>71 
47 

4a 

49 



(THE FOLLOWING TESTS INSURE 0'8 ISOLATION 
|0f AC TO AL 



>AC1»1I 



.M4CR0 ACIT2 

ADC »2,«2 
COM »2,A3 
COM »2,»4 
COM »2,«5 
COM *2,«2,SZR 
HALT 



X 

IACI04 



ACIT2 



102000 
104000 
110000 
114000 
100004 
U83077 



IACI05I 



126000 
130000 

134000 
120000 
124004 
083077 



IACI06: 



152000 
154000 
140000 
144000 
150004 
063077 



176000 
16.1012 e 

164000 

170000 
174004 
063077 



04 



(0'S ISOLATION TEST 

(SET AC»2»-1 

(SET 0'S TO ACA3 

(SET 0'S TO ACM 

(SET 0'S TO AC'S 

|AC»2 SHO STILL«-l 

10'S TO AC«3 OISTURBED AC»2 



1 



(SET 
ISET 
ISET 



AQC 0,0 

COM 0,1 

COM 0,2 

COM 0,3 (SET 

COM 0,0, SZR 

H»LT 

ACIT2 05 

AuC 1,1 ISET 

COM 1,2 |SET 

COM 1,3 ISET 

CUM 1,0 ISET 

COM 1,1, SZR 



ACB'-l 

0'S TO AC1 

0'S TO AC2 

0'S TO AC3 

IAC0 SHO STILL«-1 

I0'S TO AC1 DISTURBED AC0 

12 3 

AC1«-1 
0'S TO AC2 
0'S TO ACS 
0'S TO AC0 

IAC1 SHO STILL»-1 



IACI07: 



HALT 




|0'S TO AC2 DISTURBED AC1 


ACIT2 


06 


2 3 1 


AOC 2,2 


ISET 


AC2«-1 


COM 2,S 


ISET 


0'S TO AC3 


COM 2,0 


ISET 


0'S TO AC0 


COM 2,1 


ISET 


0'S TO Ad 


COM 2,2, 


,SZR 


IAC2 SHU STILl"-l 


HALT 




IB'S TO AC3 OISTURBED AC2 


ACIT2 


07 


3 12 


AOC 3,3 


ISET 


AC3»-1 


COM 3,0 


ISET 


0'S TO AC0 


CUM 3,1 


ISET 


0'S TO AC1 


CUM 3,2 


ISET 


0'S TO AC2 


CUM 3,3: 


,SZR 


IAC3 SHO STILL>-1 


HALT 




I0'S TO AC0 OISTURBED AC3 



10012 MiLbC 

01 

32 

i*3 

14 

05 

06 

17 

06 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 00672 102020 

19 00673 101102 

20 00674 101003 

21 00675 B6JB77 
22 

23 
24 

25 00676 100103 

26 00677 101002 

27 «070«! 063077 
28 

29 



IAT THIS POINT IN THE TEST THE FOLLOWING 

lITtMS HAVE BEEN VERIFIED 

M. NONE OF THE ALC INSTRUCTIONS SKIP EUTRANEOUSLV 

12. CRT CAN BE SET TO 1 OR AND CRT SKIPS 

IFUNC1I0N CORRECTLY 

13. A CONSTANT OTHER THAN CAN BE GENERATED 

IBT AN ADC ANT AC TO ITSELF 

14. A CONSTANT THAT AT LEAST APPEARS T0«» CAN 

IBE GENERATED BY AN ADC»CQM ANY AC TO ITSELF 
16. ANY AC MAY BE REFERENCED BY EITHER 

IAN ADC OR COM WITHOUT DISTURBING THE OTHERS 

16. SNR SKIPS ON -1 DOES NOT SKIP ON • 

17. SZR SHIPS ON DOES NOT SHIP ON -l 

18. NO TRANSFER (IR 12»1) INHIBITS CARRY CHAN6E 

ITEST LEFT 8HIFT OF A 1 INTO B CRY 



ADCZ 0,0 
MOVL 0,0, SZC 
MOV 0,0, SNC 

HALT 



INAKE LEFT SHIFT CRY INH 
ITEST FOR CRY REALLY"! 
ILEFT SHIFT IR* FAILED 



ITEST LEFT SHIFT OF A INTO A CRY OF 1 



IA41I 



coml e.e.SNC icry input czc) 

MDV B,B,SZC IDID B REALLY BET TO CRY 
H*LT ILEFT SHIFT (IR9) INTO CRY 



l«ieiJ mnlijC 


-11 






H2 






ni 






Ml 






Hi 


/C7C1 


1 r» a P 2 c 


36 


iif/CZ 


lvMl *)5 


»7 


rifl7*i0 


1 1* 1 1* d 4 


36 


■;P7P4 


H63K77 


'ta 






In 






11 


?fl7P5 


li»2S"4[« 


12 


u?7t»6 


IxtHS 


is 


«.07^7 


/>«3l»77 


i< 






15 






lb 






I? 






le 


CB7U 


IP204H 


l» 


ai-711 


iPf) *4 


2d 


t:B712 


i»i**s 


21 


ap7i3 


C83P77 


22 






23 






24 






29 






26 






2/ 






2B 


110714 


102223 


29 


HP715 


U«3i»77 


su 






31 






32 


»l»716 


1B2222 


33 


Hl»717 


l«fct*p3 


34 


«!( , 72^ 


B63077 


35 






36 






37 






30 


»^72l 


lP2P4n 


Mi 


UU722 


IHK2B3 


W 


^723 


lPi»Pli)2 


41 


nP/24 


».63l'77 


42 







» 1 EST F0« NO bITS TO PICK UP ON SHIFT LEFT 
1*42: 



AUCZ t>,B 
CUML a,n,SNH 

«ov n,*,szR 

HALT 



IACB«-1 CtOt 
ITEST RESULT LEVELS«B 
» AND ACTUAL RESULT'S 
l»Cn L SiHOULD'B 



((EST THE THANSFER OF A C«Y«l INTO BIT 15 AC 8 
i «43: 

AOCO 0,19 

COML B.B.SNK (CRY SHUULDM TO AC IS 
«ALT (IF AC0>8 SEE ALU 15 

(IN AbOVE TEST ALU LEVEL INPUT IS NOT SCI CFALSE) 
HEST BIT 15«1 STRAIGHT TRANSFER THROUGH 

;A44i 

aoco a, a 

CUML B,0,SZH (IN CASt LEVEL NOT SUN 15 FAILS 
MOV f),B,SNR (ACB«*1 RESULT IS NON ZERO 
HALT 
IOR "NOT SUM 15" FALSE INTO ZR ANO'S IN SKP LOGIC 

HEST RIGHT SHIFT LOGIC INTO CRY 
ITEST ONES SHIFT INTO A B CRY 
(TEST Of IRS'l ENABLES RIGHT SHIFT INPUTS 
IA45I 

AOCZR B,B,3NC ITEST INPUT TO CRY«1 

HALT 

F A46I 

ADC2R 8,0, SZC (INPUT TO CHY»1 

COM B,B,SNC (CRY RIGHT SHD STILL'S 

MALT 
(TEoT RIGHT a INPUT TO QRV'l 



;A47I 



AOCO 0,» 
CONN D.B.SNC 

com e,a,szc 

HALT 



ICRY SHOULOae 



lK'1l< 
■11 
l/.'i 
Hi 



ITEST FOR NU bITS TO PICK UP ON RIGHT SHIFT 



»f725 



B 5 

»b 

ar 

»e 

/!* 
It! 
11 
12 

13 «i»73l 

14 ti?732 

15 HP733 

16 t?l»734 
17 

IB 

lit 

it, 

21 

22 

*3 «il»73s 

24 u»736 

20 HC737 

2e wit/- 

27 MP741 

2t> 

29 

Ik 

31 «HS742 

32 .1B743 

33 CB744 

34 „C745 

35 LH0>74b 
36 

37 



1P2P2V 
IVtiHS.S 
1<"1P«)4 
«<S3i"/7 



liH 

|AL 

IA4S! 



AOCZ B,B I CACB)"-1 CRY«B 

COMR k),tt,SNK ISHIFT (J I S RIUHT 

MOV B.B.SZH IRESULT SHOULD REMAIN»B 

HALT IRIGHT SHIFT ALL B'» FAILED 



102»U«) 
1B»2P4 
1B12B5 
«!63P77 



1*201*0 
12SB2B 
1C.42(4(< 
1250K4 
fcS3P77 



A-11NE ACB TO OtTtRMlNE BITS PICKtO SHIFT RIGHT 
IFT CRY'l RIGHT INTO BIT B 
SI TEST BIT B«l INTO NOT ZR 

AOCO B,0 ICRY'l ACB»»1 

COMR 8,B,SZft IRIGHT SHIFT B'S CRY>1 TO BIT * 
HOVR «,8,SNR (TEST RESULT TO REALLY HOLD 
HALT IRIGHT SHIFT C*Y»l FAILED 

IOR NOT SUM B INTO ZR AND GATES ZN SKIP LOGIC (ACIMBBBBB) 

MEST RIGHT SHIFT OF ACB«8'S INTO AC1 

(START BUILDING DOUBLE REGISTERS FOR TEST USAGE 



AUC B,B 

AQCZ 1,1 
CUMK B,l 
MOV 1,1, SZR 
HALT 



/RIGHT SHIFT ALL B'S TO ACt 



(TRANSFER CRY. I IxTO AC1 BIT B SHIFT RIGHT 
lASi: 

1B2BBB AOC B,B IACB»-1 

IH4M0" COHO B,l IAGl'8 CRYDl 

1042H0 COMR B,l IRIGHT SHIFT NOT(B) TO ACli 

125»n5 MOV 1,1, SNA IRESULT SHDpNOT • BIT Bui 

^'63077 HALT IAC1 SHD'IBBBBB 

(ABOVE TESTS .ERE TO VERIFY TRANSFER OF ACB TO AC OCCURS 
IKIGHT SHIFT OR CHY«l TO BIT B #AS PREV, VERIFIED 



|«i<U5 "M-GC 

"I (SETUP NEXT SERIES OF RIGHT SHIFT TESTS 

«I2 ,C7«; 1H2P40 AliCO «i« 

<"3 nl"7JU 1PI020P COMH «,8 

S)4 HP7S1 IDIOM MOV SI,8,SNR 

US /("/Si <i«JC77 HALT IBIT e SETUP FAILED 

H6 

07 *f»7S3 lP12tfl« M(JVR d>I9 

06 t-*/b« ini?tK movk e>,e 

«K M["75b IflfcrfS' KQVR fc,u 

Ik) I1H756 1P12B0 MOVK Id, 2 

11 l"l»757 lD12.il" MOVK D,u 

11: rfD/be lDl2Dfl MUVK tf,<) 

13 wo/61 1«12(« MOVN »,o 

14 i,D762 iki2iovj "UVh ts,D 
lb DD/63 1D12PD. "OVK 0,t> 

16 KD764 ^24W73 Lb* 1.K1BIB 

17 WC765 1D6414 SUB* B,l,SZN (CHECK INTERMEDIATE RESULT 
16 uP/bb D63B77 HILT (ACt) •■ 4C1 T 

19 111*767 1B12DD MOVR e , e 

2fc DP77D 1P12DD MUVK u,D 

21 k)t»/7 1 ll»12t3K HOVk 8,D 

22 D2772 1012BD HOVK 8,0 

23 DD773 ll»12(ia HOVR u,0 

24 Bl»77<l 1P12DP MQVR 8,D 

25 nD77b 1I»S?M5 ASRIS: MOVR 8,1,SNR (TEST SIT 15«1 R TO CRT 
2b WD776 125PD4 MOV 1,1, SZR MCI SHD'B'S 

27 u?777 I063P77 HALT 

26 m 1 la r « J2bfcD3 MOV 1,1, SCC (AND CRY SHO«l 
ZU LlkiDl M63B77 HALT 



1B8II* "NLl>C 

Ml 

?2 

03 

*4 tflee* 1W2P4D 

!*b ciePj ic«id4 

A6 *lH< lClflSS 

^7 eltlpb «i«3D77 

8b 

SIS ..Ifcfb 1»IIH 

in diup7 tailed 

u men i«iui8 

12 l!)H| IP 11 DC 

13 tilU IX 101 Idd 

14 k,ll4)3 1A11DD 

lb D1D14 l?llu? 

16 151815 1J11B8I 

17 DlDlo D241BH 
lb 111)117 122414 
IK D1D2D »l63D77 
2D 

21 HB21 im i 1 ^e» 

22 01D22 IP I tlOC 

23 D1023 1HIM 

24 '.M«.24 Inline 
28 B1tf25 1 C? 1 1 sje< 
2b M1IS26 IKllBf 
27 D1U27 1D1IDB 



ileft shift sinsle bit tests 

(se1 up « 1 in bit 19 



AUCO 8,8 
COHL B,»,SZH 

huv ei,e,SN» 

HALT 

MUVL 8,fc 
MUVL «,» 

hqvl a,e 

HCIVL »,B 
MUVL 8,8 
HOVL 8,8 

hovl o, e 

HOVL 8.8 
LUA l,K4|»e 
sue* 1,8, SZR 
HALT 

MUVL 8,8 
HOVL 8,8 

hovl e,» 
muvl b,b 

HOVL 8,11 
MOVL 8,8 
MUVL 8,8 

26 .-1<!3? lUblBS ASL151 HOVL 8,1, SNK 
2i 01 B)31 123084 HUV 1,1, SZR 

3D «Jlki32 B63K77 HALT 

31 k'1033 12SHD3 HUV 1,1, SNC 

32 DI034 D63B77 HALT 



(AC8 SHO'l SETUP FAILEO 



(CHECK INTERMEDIATE RESULT 
;*CB ■ AC1T 



lAce'ieeeee 

(RESULT LEFT SHO«i'S 
(PICKED UP EXTRA BITS LErT 

(LOST CARRY LAST LEFT SHIFT 



IbK17 1-KLbC 

01 

02 

03 *1035 10210/ 

04 licit, \Hiii* 

05 w 1 ^ 3 / 10rf0iSM 

86 /l04 t; HJ»nS 

87 01041 f . 6 ^ c / 7 



(SET UP StRIES OF RIGHT SHIFT TtSTS 
(BY StTTlNG AC0 TO B77777 

ADC 0,0 

COMOR 0,0 (SEUUENCE MUST LIKELY TO 

CO" it, SI (SET AC0«077777 

CUM E,2,SnR 

H *l-T (SETUP FAILED CKYlB TO BIT 



IRETEST INSTRUCTION 

/CHECK SEUUENCE 

MUST TO MIKE SURE IT WORKS 

(COMPARE BF ACB«B77777 FAILED 



80 01b42 105000 MOV 8,1 

JlU »IHj ISicP/c COM 2,2 

10 0l»4« 132000 ADC 1,9 

11 01045 I5u004 COM 2,2,8ZR 

12 nlMt 363077 HALT 
13 

14 0l»4/ 101240 MOVOR 0,0 

16 nl«5«l 101240 MOVUN 0,0 

16 01051 101240 MOVOR B,B 

17 01B52 101240 MOVOR 0,0 
16 01053 101240 MUVDR 0,0 
1 " 01054 101240 MOVOR PI, B 
2^ 0106a 10124* MOVOR B,ti 

21 H1B50 101240 MOVOR 0,0 

22 1011057 1 Cl24t" MOVOR 0,0 

23 1 B6»i 101240 MOVOR 0,11 

24 01061 101240 MOVOR t , 
2b Hlni6i! 101240 MOVOR 0,0 

26 Ml K6 J 101240 MOVOR 0,0 

27 01064 101240 MOVOR 0,0 
2b 01065 101240 MOVOR 0,0 
2» 

30 IASK31I 

31 01066 1<>5240 MOVOR 0,1 

32 0106/ 130004 COM 1,2,SZR 

33 Ul«7u 4.63077 HALT 

34 01071 101009 MOV 0,0, SZC 

35 01072 ^63077 HALT 
3b 

" 1SETUP SEKIES OF LEFT SHIFT TESTS SET ACB4177776 

3b 01073 102000 AuC 0,0 lACB'-l 

38 K1074 100140 COMUL 0,0 (SHO N0H>*1 

4fc M075 100000 COM 0,0 

41 0107b 104224 CUMZR 0,1, SZH 

42 01077 063077 HALT (LEFT SHIFT SETUP FAILED 

43 flliie 1250B3 MuV 1,1, SnC 

44 ullPJ K63077 HALT (LEFT SHIFT SETUP FAILED 



ITEST 177778 TO -1 
(ALSO RETEST ABOVE SEQ 



ICRY SMD'B FROM LAST MOVOR 



10011" KfrLCC 

01 ILFFT SMUT SlNGLt BIT TESTS 

02 v\\Vi 101140 MOVOL 0,0 
1A ^1103 1«U4* MOVDL 0,0 
44 *niti| W1140 MQVOL 0,0 
"5 01105 101140 MUVOL 0,0 
06 0110b 101140 MOVOL 0,0 
*7 dtl0/ 101140 MUVOL 0,0 
lb ullli* 101140 MOVOL 0,0 
»U 0UH 101140 MOVOL 0,B 

10 41112 101140 MUVOL 8,0 

11 01113 101140 MOVOL 0,0 

12 01114 U1140 MUVOL 0,0 

13 01115 101140 MOVOL 0,0 

14 01116 101140 MOVOL 0,0 

15 01117 101140 MOVOL 0,0 

16 HI 12a 101140 MOVOL 0,0 

17 01121 105140 MOVOL B,l (SHO RESULT IN ACl'-l 
lb 01122 13.J004 COM 1,2,SZR (TEST FOR AC2 RESULT'* 

IB BU23 063077 HALT ICOULD HAVE FAILED LIS TO LIB 

20 01124 151002 MOV 2, 2, SZC (CRY SHO'B FROM SIT B 

21 01125 063077 HALT (BIT TO CRY FAILEO 
22 

23 

24 (TEST ADO OF ALL H'S TO GENERATE NO CARRIES 

25 [ANC00I 

26 01126 102000 ADC 0,0 

27 01127 100000 COM B,0 (SETS ACB'B 

2b dliao 103004 ADO 0,B,SZR (RESULT OF ADO SHO STILL"' 

2B 01131 063077 HALT (ADD 0»B GENERATED A CARRY 

30 <I1132 101002 MOV B,B,SZC (ABOVE ADO SHO LVE CRY'0 

31 0113J 063077 HALT (INTO CRY SEE CARRY OUT 

33 

34 [TEST ADO OF ALL 1'5 TO GENERATE NO CARRIES, DEST. "8 

35 01134 102000 ADC 0,0 (AC0-.1 

36 B1135 105000 MUV 0,1 [ACl»-l 

37 01136 10<9000 COM 0,0 (ACB'B 

36 01137 123000 ADD 1,0 (ADD AC1 TO ACS 

3K 01140 101062 MOV 0,0, SZC (CARRY SHO 8E *B 

40 01141 063077 HALT 



10019 HNLG 
01 

*i 

*1 
it 
0b 
0b 
07 
06 

09 
if 
n 
lie 01142 

13 01113 

14 «)1111 
16 

lb 

17 

lb 

19 

20 flint) 

31 

22 

23 

24 

2b 01146 

26 

27 

26 

2B 

in 01147 

31 

32 

33 

34 

36 01150 

36 

37 

3B 

39 

40 W 1 151 

41 

42 

43 

44 

4b HUS2 

4b 

47 

48 

49 

5k 01163 

SI 

5t 

5j 

S4 

3b enS4 

36 »115b 

37 ^ 1 ISb 
36 «111S7 
SSI 

Sir 



1C200P 
IBsi) 45 
U63077 



rSlNGLE BIT CARRY TtSTS 

(CONSTANTS ARE SET UP BY ALHEAOY TESTEO SHIFT 

.KACRU ADOTB 
rBIl «2 ADDED TO ITSELF, 
ICAHRY INTO »3,AC0 GOtS FROH a4 T(J «3 

;ac«i: 

AUD »,t 
X 

Ibn UP BIT 15 FOR ADD TESTS 
40C 0,0 
COMOl 0,0, SnR 
HALT (ACB SHU«»1 



(BIT 15 

(CARRY 
I acbh: 



103000 



IBll 14 
(CAKRY 

lACel t 



(BIT 13 

(CARRY 

IAC02! 



(BIT 12 

ICAHRY 

IAC03I 



(BIT 11 

(CARRY 

(AC04I 



103000 



IBI I 1 

(CARRY 

mcbsi 



103000 



(BI1 9 
ICAHRY 
I AC*i6 : 



(bll b 
(CAHRY 
S»C«;7: 



103000 
<241b« 
r»6414 
t63077 



ADOTB 00, 13,14, 1,2 
ADDED TO ITSELF, 
INTO 14, ACB GOES FROH 1 TB 2 

ADD 0,0 

AODT0 01,14,13,2,4 
ADDED TU ITSELF, 
INTO 13, ACS) GOES FROH 2 TB 4 

ADD 111,(1 

AODT0 (12,13,12,4,10 
AuOEO TO ITSELF, 
INTO 12, ACS) SOES FROM 4 TB IB 

ADD B,B 

ADDT0 03,12,11,18,20 
ADOtO TO ITSELF, 
INTO 11, ACM SOES FROH IB TB 2B 

ADO B,B 

ADOTB 04,11,10,20,48 
ADDED TO ITSELF, 
INTO IB.ACB GOES FROH 20 TB 4B 

ADD B,B 

AOOTB 05,10,0,40,100 
) ADDED TO ITSELF, 
1N10 9,ACB GOES FROH 40 TB IBB 

ADD B,B 

ADDTB 06,9,8,100,200 
AOUED TO ITSELF, 
INTO S,ACB GOES FROH IBB TB 200 

ADO 0,0 

ADDT0 07,8,7,200,400 
ADDED TO ITSELF, 
INTO 7, ACB GOES FRUH 200 TB 4BB 

ADD 0,0 
LUA 1,K40B 

SuB« 0,1, SZR (CHECK INTERHEDIATE RESULT 
HALT IACB N01 4B0 

ADOT0 08,7,6,400,1000 
ADutU TO ITSELF, 



l c- 3 1» a ei 



0020 KNLliC 
01 
82 
«i3 VI 16« l»3K0«i 



8b 

06 

07 

0B W1161 

1*9 

If 

11 

12 

13 01162 

14 

16 

16 

17 

lb iuiiej 

19 

20 

21 

22 

23 01164 

24 

2b 

2b 

27 

2b 011S5 

29 

30 

31 

32 

33 01166 

34 

35 si 1167 

36 01170 

37 01171 
36 01172 

39 01173 

40 01174 



(CARRY 
(AC06I 



Ibll 6 
ICAHRY 
IAC09I 



(BIT 5 
(CARRY 
(AC101 



(BIT 4 
(CARRY 
(ACllt 



(BIT 3 
(CAHRY 
(AC12I 



(BIT 2 
(CARRY 
(AC131 



103000 



103000 

101002 
063077 
101109 
063077 
101004 
063077 



(BIT I 
(CARRY 
(AC14i 



INTO 6,AC0 GOES FROH 4BB T0 1000 

ADD 0,8 

ADOTP 09,6,9,1000,2000 
AODEO TO ITSELF, 
INTO 5.AC8 GOES FROH 1000 TB 2BBB 

ADD 0,0 

ADOTB 10,5,4,2000,4000 
ADDED TO ITSELF, 
INTO 4,AC0 GOES FROH 20B0 T0 4000 

ADO 0,0 

ADOT0 11,4,3,4000,10000 
AODEO TO ITSELF, 
INTO 3,AC0 GOES FROH 4000 T0 10000 

ADD 0,0 

ADDT0 12,3,2,100BB,2BB0B 
AODEO TO ITSELF, 
INTO 2,ACB GOES FROH 18000 T0 20000 

ADD 0,0 

ADDTB 13,2,1,28008,40008 
ADOEU TO ITSELF, 
INTO l.ACB GOES FROH 20000 T0 40000 

AOD 0,8 

AODT0 14,1,0,40080,100008 
ADDED TO IT8ELF, 
INTO B.ACB GOES FROH 48088 T0 100000 

AOD 8,0 



HDV 0,8, SZC 

HALT 

HOVL 0,0, SNC 

HALT 

MOV 8,8, SZR 

HALT 



(CARRY SHO BE ZERO HON 

(LOOK AT BIT 
(8H0ULD HAVE BEEN A I 
(ALL BITS SHO BE B'S NO* 



MET ACB»-l 

MC0«-1 



,AC0 • -1 



10021 l"«Ul»C 

^1 IANO00I 

HI! HU75 102O0" AQC 0,0 

03 «)1176 1034B5 AND 0,0, SNR 

a« 01177 k.6J«77 HALT 

«6 012?.; i«40»4 COM 0,1, SZR 

46 01201 y|«3P77 HALT 

07 <M2S2 1274 k .4 AND 1,1, SIR 

BB 01203 463C77 HALT 

■iy oW4 1074M and 0,1, SZR 

Ifc B12P5 fitlen HALT 

11 01206 1234*14 AND 1,0, SZR 

12 01207 *63?77 HALT 
13 

" (DEFINE BIT TtST MACRO FOR AMD INSTRUCTION 

15 .MACRO ANDTS 



MCI SHD « 
MCI SHU • it 



MCI SHO • 



Mca.ACi nok ■ « 

(ERROR STOP 



16 
17 
Id 

\y 

20 

21 

22 
23 
24 

25 
26 
27 
2b 
29 
3D 
31 
32 
33 
34 
3b 
3b 
37 
3fc> 
36 
4» 
41 

42 I1J1. 1P2000 

43 ^1211 1UK145 

44 K1212 w63("77 



MC0««3 

(BIT »2 SHD REMAIN"! 



(AND«1I 

MOV 8,1 

AND 0,1, SNR 

MALT 

MUV 1,2 

ADC 0,2 

COM 2,2,SZR (TEST FOR EXTRA BITS 

MALT (MORE THAN I oIT IN AND OF *3 

(N0» TEST AND OF COMPLIMENTS 
1AN»1 At 

COM 0,1 

AND 0,1, SZR 

H»LT (AND OF *3 AND ITS COM FAILED 

(TEST AND Of COMPLIMENTS *ITH DEST»a3 AND SRC«COM 
I ANMBI 

MOV 2,1 

COM 1,2 

AND 2,1, SZR 

HALT MNO OF «3 AND ITS COM FAILED 

ItHAMlNfc AC1 TO DETERMINE BITS FAILED IT SHD'0 

MOVZL 0,0 ISET UP NEXT TEST 
X 



ISET UP ACB'l FOR FIRST AND TEST 



ADC 2,0 

CO*OL «,»,SNR 
HALT 



ANDTS 04,19,1 



MCB"1 

(BIT 19 SHD REMAIN'l 



10022 M«LUC 

«1 

12 

13 MND04I 

04 »1213 105000 MOV 0,1 

05 H1214 107403 AND 0,1, SNR 
36 01215 /.I53077 HALT 
0/ «12Jt> 1 3 1 e« i.1 » MQV 1,2 

08 >I1217 U20i;0 AUC 0,2 

IV «1122' 15*0*4 COM 2,2,SZR (TEST FOR EXTRA BITS 

IB M221 il63l»77 HALT (MORE THAN J BIT IN AND OF 1 

11 IND« TEST AND OF COMPLIMENTS 

12 MN04AI 

13 01222 104»0tf COM 0,1 

14 01223 107404 AND 0,1, SZR 

15 1*1224 463077 MALT MND OF 1 AND ITS COM FAILED 

16 MEST AND OF COMPLIMENTS WITH DEST"1 AND SRCuCOM 

17 (AN04B3 

IS M1225 103000 MUV 0,1 

ltf M1226 130000 COM 1,2 

20 01227 147404 AND 2,1, SZR 

21 01230 063077 MALT MNO OF 1 AND ITS COM FAII.EO 

22 /EXAMINE AC1 TO DETERMINE BITS FAILED IT SHDaB 

23 01231 101120 MOVZL 0,0 (SET UP NEXT TEST 

24 ANDTS 09,14,2 

25 MNU0SI 

26 01232 l?50ig0 MOV 0,1 MC042 

27 01233 107405 AND 0,1, SNR IBIT 14 SMD REMAIN"! 

28 01234 »S3PI77 HALT 

29 01235 1J10O0 MOV 1,2 

30 01236 112M00 ADC 0,2 

31 H1237 150004 COM 2, 2, SZR (TEST FOR EXTRA BITS 

32 10124B 063077 HALT (MORE THAN I BIT IN AND OF 2 
S3 (NOR TEST AND OF COMPLIMENTS 

34 MN05A! 

35 i)1241 104000 COM 0,1 

36 11242 1P74V4 AND 0,1, SZR 

37 01243 063077 HALT MNO OF 2 AND ITS COM FAII.EO 
S* (TEST AND OF COMPLIMENTS KITH DEST>2 AND SRCaCON 
3H MN05B1 

40 01244 105000 MOV 0,1 

41 ul249 1300*"? COM 1,2 

42 01246 147404 AND 2,1, SZR 

43 01247 fc.63077 HALT (AND OF 2 AND ITS COM FAILED 
** IEXA«INE AC1 TO DETERMINE BITS FAILED IT SHO«B 

46 l,125t 101120 MOVZL 0,0 ISET UP NEXT TEST 

46 ANDTS 06,13,4 

47 IAND06I 

46 01251 105000 MUV 0,1 MC0>4 

4» 01252 107403 AND 0,1, SNR (BIT 13 SHD REMAIN«1 

50 01253 063077 HALT 

51 01254 131000 MOV 1,2 

52 01255 112000 ADC 0,2 

53 01256 15O0»4 CUM 2, 2, SZR (TEST FOR EXTRA BITS 

54 01257 063077 MALT (MORE THAN 1 BIT IN AND OF 4 

55 (NOH TEST AND OF COMPLIMENTS 

56 MN06AI 

57 01260 104000 COM 0,1 

56 01261 107404 AND 0,1, SZR 

58 01262 0S3077 HALT MNO OF 4 ANO ITS COM FAILED 
SB (TEST AND Ot COMPLIMENTS RITH DEST.4 AND SRC'COMi 



0023 FNLSC 

01 rANoftai 

02 012f3 105000 MOV 0,1 

03 *12t4 130000 COM 1,2 

m mat's ij74«4 and 2,i,szr 

36 ,114*6 063077 MALI IAND OF 4 »ND ITS COM FAILED 

lAb ItXAMINt AC1 TO DETERMINE BITS FAILED IT SHD«0 

07 012b7 1 1» 1 120 MOVZL 0,0 ISET UP NEXT TEST 

0» ANOTS (17,12,111 

a9 |AND07: 

10 01270 105000 MOV 0,1 IAC0«10 

11 01271 107405 AM) 0,1, SNR IBIT 12 SMD REMAIN»1 

12 01272 0630/7 MALI 

13 01273 I317f.fi MOV 1,2 

14 .11274 112BO0 ADC 0,2 

15 01275 1500*4 COM 2,2, SZR ITEST FOR EXTRA BITS 

16 01276 11)63877 MALT (MORE THAN I BIT IN AND OF 10 

17 |N0« TEST AND OF COMPLIMENTS 
IB IAN07AI 

19 01277 104000 COM 0,1 

2K 01003 107404 AND 0,1, SZR 

21 01301 063077 MALI >ANU OF It) AND ITS COM FAILEO 

22 ITEST AND OF COMPLIMENTS NITM 0EST«1B AND SRC«CUM 

23 |ANo7B: 

24 &1302 106000 MLV 0,1 
2b tllatl 130000 COM 1,2 

2b 01304 147404 AND 2,1,SZR 

27 01305 O63077 HALT IANO OF 10 AND ITS COM FAILED 

2t> (EXAMINE AC1 TO DETERMINE BITS FAILED IT SMD'B 

29 01306 101120 MOVZL 0,0 (SET UP NEXT TEST 

30 ANDTS 06,11,2a 

31 IAND0BI 

32 01007 105000 MOV 0,1 »AC0"20 

33 01010 107405 AND 0,1, SNR IBIT 11 SHD REMAINU 

34 01311 063077 H»L1 

35 01312 131000 MOV 1,2 

36 01313 112000 AUC 0,2 

37 01314 15O004 COM 2,2,SZR ITEST FOR EXTRA BITS 

36 01315 063077 HALT (MORE THAN 1 BIT IN AND OF 20 

38 INO« TEST ANO OF COMPLIMENTS 

40 (AN08AI 

41 01316 104000 COM 0,1 

42 01317 107404 ANO 0,1, SZR 

43 01320 063O77 HALT IANO OF 20 AND ITS COM FAILED 

44 ITEST AND OF COMPLIMENTS *ITM 0EST»2B ANO SRC'COM 

45 IANOSBI 

46 01321 105000 MOV 0,1 

47 01322 130000 COM 1,2 

48 01323 147404 AND 2,1, SZR 

4b 01324 063077 HALT IAND OF 20 ANO ITS COM FAILEO 

J„ ItXAMINt AC1 TO OETERMINE BITS FAILEO IT SHO'B 

51 01325 1011271 MOVZL 0,0 ISET UP NEXT TEST 

52 ANDTS 09,10,40 

53 IAND09I 

54 01326 1050K0 MUV 0,1 IACB«40 

55 01327 107405 AND 0,1, SNR 

56 01330 063077 MALT 

57 01331 131000 MOV 1,2 
56 01332 112000 ADC 0,2 
59 01333 150004 COM 2, 2, SZR 
So 01334 063077 HALT 



IBIT IB SHD REMAIN"! 



ITEST FOR EXTRA BITS 

IMORE THAN 1 BIT IN AND OF 4B 



Bt)24 MNLbC 
i»l |N0« 1EST AND OF COMPLIMENTS 

02 jano9a: 

03 0133b 104O,.t» COM 0,1 

14 01336 1074o4 AND 0,1, SZR 

«S l'1337 ,63077 HALT IANO OF 40 AND ITS COM FAILED 

ut, ITEST ANO OF COMPLIMENTS «ITH DESTMi AND SRC»COM 

07 IAN096I 

06 ol34o 105000 MOV 0,1 

»9 01341 130^00 COM 1,2 

10 01342 147404 ANO 2,1, SZR 

11 fol343 fc63«77 HALT IANO OF 40 AND ITS COM FAILED 
,2 ItXAMINt AC1 TO DETERMINE BITS FAILED IT SMO«« 

13 1-1344 101120 MOVZL 0,0 ISET UP NEXT TEST 

14 ANDTS 10,9,100 

15 (ANO10S 

16 01345 105000 MOV 0,1 IACB»10B 

17 B1346 1S>7405 AND 0,1, SNR IBIT 9 SMD REMAIN"! 
16 01347 ^63077 MALT 

19 01350 1310O0 r"OV 1,2 

20 01351 112000 40C 0,2 

21 01352 150004 COM 2, 2, SZR ITEST FOR EXTNA BITS 

22 01363 063077 HALT IMORE THAN 1 HIT IN ANO OF IBB 

23 |N0« TEST AND OF COMPLIMENTS 

24 |AN10»: 

26 01354 IJ140O0 COM 0,1 

26 01355 107404 AND 0,1, SZR 

27 01356 063077 HALT IANO OF 100 ANO ITS CON FAILED 
■ ib ITEST AND OF COMPLIMENTS NITM DEST»l«B AND SRC'CON 

28 ianibb: 

30 01357 105000 MOV 0,1 

31 01360 133000 COM 1,2 

32 01361 147404 ANO 2, I, SZR _ . „ 

33 01362 063077 HALT IANO OF IBB ANO ITS COM FAILEO 

34 ItXAMINE AC! TO DETERMINE BITS FAILED IT SND»B 
36 01363 101120 MOVZL 0,0 ISET UP NEXT TEST 

36 ANOTS 11,8,200 

37 IAND1U 

38 01364 105000 MOV 0,1 IAC04200 

39 0136b 107405 AND 0,1, SNR IBIT 8 SMO REMAIN»1 

40 01366 063077 HALT 

41 01367 131000 MOV 1,2 

42 01370 1120O0 ADC 0,2 

43 01371 150*04 COM 2, 2, SZR ITEST FOR EXTRA BITS 

44 01372 063077 HALT IMORE THAN I BIT IN ANO OF 200 
4b |N0« TEST ANO OF COMPLIMENTS 

46 IAN11AI 

47 01373 1*4000 COM 0,1 

4F 01374 107404 ANO 0,1, SZR 

49 0137b OS3K77 MALT IAND OF 200 AND ITS COM FAILED 

58l (TEST AND OF COMPLIMENTS «ITM 0tST«2B8 AND SRC-COM 

51 lANllb! 

52 01076 105000 Muv 0,1 

53 01377 130000 COM 1,2 

54 01400 147404 ANO 2,1, SZR 

56 01401 063077 HALT IAND OF 200 ANO ITS COM FAILED 
St, ItXAMINt AC1 TO DETERMINE BITS FAILEO IT SMD-0 

57 01402 101120 MOVZL 0,0 ISET UP NEXT TEST 
5b ANDTS 12,7,400 

59 (AN0121 

60 ulaPo lHbKO» MUV 0,1 IAC044B0 



0025 MNL 
01 «!»« 

*s 01405 

Hi H1406 
04 01407 

0b 01410 
06 ui4U 
a? 
ao 

98 01412 

IB 01413 

11 01414 

12 

IS 

U 01415 

15 01416 

lb 01417 

17 11420 

lb 

1* 01421 

20 

21 

22 01422 

23 01429 

24 81424 

25 01425 

26 01426 

27 01427 
26 01430 
28 

3D 

31 191431 

32 01432 

33 0143a 
34 

36 

36 d 1 434 

37 01435 
36 01436 
30 01437 
40 

41 81440 
42 

43 

44 01441 

45 01442 

46 01443 

47 01444 

48 14144b 
48 01446 
St 01447 
51 

52 

53 X1450 

54 01451 

55 01452 
56 

57 

50 H1463 

59 01454 

80 01455 



GC 

107405 

083077 

131000 

112000 

150004 

053077 



104P00 
107404 
063077 



105000 
130000 
147404 
063077 

101120 



105000 
107405 
063077 
131000 
112000 
150004 
063077 



104000 
1197404 
083077 



105BB0 
130000 
147404 
063077 

101120 



103000 
107405 
063077 
131000 

112000 
150B04 
063077 



104000 
107404 
063077 



105000 
130000 
147404 



ANO 0,1, SNR (BIT 7 SHO REMAIN'! 

HALT 

MOV 1,2 

ADC 0,2 

COM 2, 2, SZR (TEST FOR EXTRA BITS 

HALT (MORE THAN 1 BIT IN AND OF 400 

(NON TEST AND OF CDMPLIMENTS 
(AN12AI 

COM 0,1 

AND 0,1, SZR 

HALT (AND OF 400 AND ITS COM FAILED 

(TEST AND OF COMPLIMENTS KITH OEST>400 AND SRC«COM 
MN12BI 

MOV 0,1 

COM 1,2 

AND 2,1, SZR 

HALT (AND OF 400 AND ITS COM FAILED 

(EXAMINE ACl TO DETERMINE BITS FAILEO IT SMD»0 

MOVZL 0,0 (SET UP NEXT TEST 

ANOTS 13,6,1000 
(ANU13I 

MOV 0,1 IAC041000 

AND 0,1, SNR (BIT 6 8MD REMAIN'l 

HALT 

MOV 1,2 

ADC 0,2 

COM 2, 2, SZR (TEST FOR EXTRA BITS 

HALT (MORE THAN 1 BIT IN AND OF 1000 

(NOW TEST AND OF COMPLIMENTS 
(AN13AI 

COM 0,1 

ANO 0,1, SZR 

HALT (AND OF 1000 ANO ITS COM FAILED 

(TEST AND OF COMPLIMENTS NITH DEST'1000 AND SRClCOM 
(AN13BI 

MOV 0,1 

COM 1,2 

AND 2,1, SZR 

HALT (AND OF 1000 ANO ITS COM FAILED 

(EXAMINE ACl TO DETERMINE BITS FAILEO IT SHO>0 

MOVZL 0,0 (SET UP NEXT TEST 

ANOTS 14,5,2000 
(AN014I 

MOV 0,1 (AC0'2000 

AND 0,1, SNR (BIT 5 SHD REMAIN'l 

HALT 

MOV 1,2 

ADC 0,2 

COM 2, 2, SZR (TEST FOR EXTRA BITS 

HALT (MORE THAN 1 BIT IN AND OF 2000 

(NOK TEST ANO OF COMPLIMENTS 
(AN14AI 

COM 0,1 

ANO 0,1, SZR 

HALT (AND OF 2000 AND ITS COM FAILED 

(TEST ANO OF COMPLIMENTS NITH DEST>2000 AND SRC'COM 
IAN1401 

MOV 0,1 

COM 1,2 

AND 2,1, SZR 



0026 MN 
01 41456 
12 

03 01457 
04 
05 

06 01460 

07 01461 
0b 01462 

08 01463 

10 01464 

11 01465 

12 01466 
13 

14 

15 01467 

16 0147m 

17 01471 
IB 

18 

20 01472 

21 01473 

22 01474 

23 01475 
24 

25 01476 

26 

27 

28 01477 

28 »1500 

30 01501 

31 01502 

32 01503 

33 01504 

34 01505 
35 

36 

37 01506 

38 01507 
38 01510 
40 

41 

42 01511 

43 U1512 

44 01513 

46 01514 
46 

47 01515 
48 

48 

30 01516 

51 IU517 

52 01520 

53 01521 

54 01522 

55 0152J 

56 01524 
57 

58 

58 01525 

60 01526 



LGC 
«!6J077 



105000 
107405 
063077 

131000 
112000 
150004 
083077 



104000 
107404 
063077 



105000 
130000 
147404 
083077 

101120 



105000 
107405 
463077 
131000 
112000 
150004 
063077 



104000 
107404 
063077 



105000 
130000 
147404 
063077 

101120 



105000 
107405 

063077 
131000 
112000 
150004 
i. 83077 



104000 
107404 



MALT (AND OF 2000 ANO ITS COM FAILED 

(EXACINE ACl TO DETERMINE BITS FAILEO IT SHO'0 

MOVZL 0,0 (SET UP NEXT TEST 

ANDTS 15,4,4000 
(AN015I 

MOV 0,1 (AC0MB00 

AND 0,1, SNR (BIT 4 SHD REMAIN'l 

HALT 

MOV 1,2 

ADC 0,2 

COM 2, 2, SZR (TEST FOR EXTRA BITS 

HALT (MORE THAN 1 BIT IN ANO OF 4000 

(NO* TEST ANO OF COMPLIMENTS 
(AN15AI 

COM 0,1 

ANO 0,1, SZR 

HALT (AND OF 4000 AND ITS COM FAILED 

(TEST ANO OF COMPLIMENTS NITH DESTM000 AND BRCllCOM 
(AN13BI 

MOV 0,1 

COM 1,2 

ANO 2,1, SZR 

HALT (AND OF 4000 AND ITS COM FAILED 

(EXAMINE ACl TO DETERMINE BITS FAILED IT SHD«0 

MOVZL 0,0 (SET UP NEXT TEST 

ANOTS 16,3,10000 

lANDiei 

MOV 0,1 (AC0M0000 

ANO 0,1, SNR (BIT 3 SHD REMAIN*! 

HALT 

MOV 1,2 

ADC 0,2 

COM 2, 2, SZR (TEST FOR EXTRA BITS 

HALT (MORE THAN 1 BIT IN AND OF 10000 

(NOn TEST ANO OF COMPLIMENTS 
(AN16AI 

COM 0,1 

AND 0,1, SZR 

HALT (AND OF 10000 ANO ITS COM FAILEO 

(TEST ANO OF COMPLIMENTS NITH DEST'10000 ANO SRClCOM 
(AN16BI' 

MOV 0,1 

COM 1,2 

ANO 2,1, SZR 

MALT (AND OF 100B0 ANO ITS COM FAILED 

(EXAMINE ACl TO DETERMINE BITS FAILED IT SHD*0 

MOVZL 0,0 (SET UP NEXT TEST 

ANOTS 17,2,20000 
(AN0171 

MOV 0,1 IAC0>20000 

ANO 0,1, SNR (BIT 2 SHD REMAIN'l 

HALT 

MOV 1,2 

ADC 0,2 

COM 2,2, SZR (TEST FOR EXTRA BITS 

HALT (MORE THAN 1 BIT IN ANO OF 20000 

(NO* TEST AND OF COMPLIMENTS 
(AN17AI 

COM 0,1 

AND 0,1, SZR 



B027 KNUUC 

"1 &1527 063077 

712 

03 

h< Bib3«; ipspijo 

H5 n 1 631 1 3«tt?ut» 

H1532 14/4B4 

B1533 063777 



147404 

763777 



(TEST 
IAN178I 



HALT IANO OF 20000 AND IT9 COM FAILED 

• NO OF COMPLIMENTS KITH OEST«20080 AND SROCOM 



U1534 171127 



«t6 
77 

7B 

me 

1(9 

11 

12 B1535 175007 

13 B1536 17/4*15 

14 j>1337 »63077 

15 miS4e 131777 

16 01341 112000 

17 01343 i5taca« 

18 H1S4J /63H77 
1 u 

27 

21 H1544 104777 

22 01541 107404 

23 01546 «j6J077 
24 

25 

26 01547 105000 

27 01650 130000 
26 01551 147404 

28 01552 063077 
30 

31 01553 101120 

32 

33 

34 01SS4 105000 

35 01555 107405 

36 01536 063077 

37 01557 131000 

38 01560 112000 

39 01561 190004 

40 01562 063077 
41 

42 

43 01563 104000 

44 01564 107404 

45 01565 063077 
4b 

47 

48 01566 

4k 01567 

30 01570 

31 B157I 
52 

53 01372 101120 



«OV 0,1 

CUM 1,2 

ANO 2,1, SZR 

HALT IAN0 OF 20000 AND ITS COM FAILED 

IfcXAMlNfc AC1 TO DETERMINE BITS FAILED IT SHD«0 

MOVZL 0,0 (SET UP NEXT TEST 

ANDTS 18,1,40000 
IANB1BI 

MOV 0,1 

AND 0,1, SNR 

MALT 

MOV 1,2 

ADC 0,2 

COM 2,2,SZR 

MALT 
(NOW TEST AND OF COMPLIMENTS 
IAN19AI 

COM 0,1 

AND 0,1, SZR 

MALT IANO OF 40000 AND ITS COM FAILED 

(TEST AND OF COMPLIMENTS WITH DESTM0000 AND SRC«COM 
;AN188I 

MOV 0,1 

COM 1,2 

AND 2,1, SZR 

HALT IANO OF 40000 AND ITS COM FAILED 

(EXAMINE AC1 TO OETERMINE BITS FAILED IT SHD»8 

MUVZL 0,0 (SET UP NEXT TEST 

ANDTS 18,0,100000 



|AC0»40000 

(BIT 1 SHD REHAIN>1 



ITEST FOR EXTRA BITS 

IMOHE THAN 1 BIT IN AND OF 40000 



IAN01S! 



(AC0'100000 

ran shd remain*i 



ITEST FOR EXTRA SITS 

IHORE THAN 1 BIT IN AND OF 100000 



MOV 0,1 

AND 0,1, SNR 

HALT 

MOV 1,2 

AOC 0,2 

COM 2, 2, SZR 

HALT 
INON TEST AND OF COMPLIMENTS 
IAN19AI 

COM 0,1 

AND 0,1, SZR 

HALT IANO OF 100000 AND ITS COM FAILED 

ITEST AND OF COMPLIMENTS WITH DEST«10I000 AND SRC'CQM 
IAN1SBI 

MOV 0,1 

COM 1,2 

AND 2,1, SZR 

HALT IANO OF 100000 AND ITS COM FAILED 

(EXAMINE AC1 TO DETERMINE BITS FAILED IT 5H0«B 



MOVZL 0,0 



ISET UP NEXT TEST 



01 

02 
73 



MHt NEXT SERIES OF TESTS VERIFY THAT "ANO" 
IDOES NOT EFFECT "CRT" 



05 

06 71373 172040 

07 01574 123422 

08 U1575 t.63777 
09 

10 B1576 102720 

11 01577 173443 

12 71677 763H77 
Id 

14 

15 u»6Pl 102000 

16 01672 100040 

17 01603 103422 

18 01674 1163777 
19 

2(> 

21 U1605 172007 

22 01606 170020 

23 U1607 173443 

24 01610 763777 



(ANU24! 



(AN023: 



IANU26I 



AOCO 0,0 
ANDZ 0,0, SZC 

HALT 

AUCZ 0,0 
ANDO 0,0, SNC 
HALT 



AOC 0,0 
COMO 0,0 
ANDZ 0,0, SZC 
HALT 



IANU27I 



AUC 0,0 
COMZ 0,0 
ANDO 0,0, SNC 
HALT 



ICRY KENT TO 8 (AND •! TO •!) 



(FURTHER TEST AND IN SCI LOSIC 
ICRT WENT TO 1 AND TO 



(CRY WENT 1 TO 8 AND OF 8 TO ■ 



10029 MnLGC 








<U 




(VERIFY THE EXISTENCE 


OF INC INSTRUCTION 


02 




(FIRST TIME FOR "INC" 


INSTRUCTION 


HJ 




IINC00I 






04 1»161 1 


1 WtVtiV 




aoc a, a 




05 mieiit 


10*000 




COM 0,0 




J16 11161J 


101405 




INC 0,0, SNR 


(RESULT.0 POSSIBLY ALU CRY NOT 


07 C1M4 


fc.631'77 




HALT 


IAC0 SHOa+1 


ae 01015 


10S224 




MOVZR P,i,SZR 


(MAKE SURE ONLY *1 NO EXTRAS 


8 ic 10 1 6 


e63P77 




MALT 


(EXAMINE AC0 FOR EXTRA BITS INC 


u 




(TEST 


INC OF *1 TO *2 


C2ND TIME FOR INC) 


12 




; iscei i 






13 Hi SI 7 


lt»2l>00 




AOC b,b 




1' HS?( 


10ID140 




CUMOL 91, 


(ACB'tl 


IS 01021 


105120 




movzl 0,1 


IAC1»»2 


16 OlbSa 


leues 




INC 0,0, SNR 


11*1 SM0>2 


17 01623 


053077 




HALT 


IBIT IS CARRY TO BIT 14(1) 


16 (11624 


100000 




AUC 0,1 


(AC1 SHO N0m»-1 CIF INC WORKED) 


18 01625 


1240*4 




COM 1,1, SZR 


(AND COM SHO BE 


2D 01026 


O63077 




MALT 


(AC0 INC'0*l INCORRECT 


21 




(EXAMINE AC0 FOR ALU 


FAILURE IT 3HD>»2 


22 
23 




(IF AC0 D0ES«*2 EXAMINE AC1 FOR AOC+COH FAILURE 


24 




(TEST 


TO INSURE ONLT 


SRC REG IS INVOLVED IN INC 


26 




(1NC02I 






26 151627 


1020O0 




ADC 0,0 




27 Kl63«, 


IPIUPBf! 




com 0,0 


(AC0«0 


26 fcldJl 


104140 




comql e, i 


;»ci«i 


2& 01032 


12614? 




MOVOL 1,1 


(■3 


3? B1633 


10641)3 




INC 0,1, SNR 


(0*1 SMD»1 


31 01634 


15638)77 




HALT 


IALU CRY FAILEO CD ALROY TeiSTED 


32 B1635 


131224 




MOVZR 1,2, SZR 


(AC1 SMO 0NLY»1 


33 e 1 63b 


063077 




HALT 


rPROBABLY DESTINATION REG ALSO A! 



10030 MM.l,C 


01 




32 




3 3 




194 




86 




«tb 




07 




06 




09 




If 




11 




12 




13 




14 




lb 




16 




17 




16 




1» 




20 01037 


102(100 


21 01640 


100000 


22 01641 


105140 


23 




24 




26 




26 




27 




26 




28 kil642 


111403 


30 i)104J 


«63e77 


31 (11644 


155000 


32 01646 


136000 


33 1)1646 


174004 


34 01647 


063077 


36 0166c 


101140 


36 (11661 


125120 


37 




36 




3S, 




40 




41 




42 01652 


111405 


43 (J1653 


063077 


44 U1664 


155000 


46 V1655 


136000 


46 t.1656 


174004 


47 P1657 


063077 


46 01660 


101140 


48 iil661 


125120 


50 




SI 




52 




53 




54 




55 151662 


111405 


56 01663 


0S3077 


57 01664 


155000 


56 01665 


136000 


58 01660 


174004 


6I0 01667 


063077 



(TEST INC TO CARRY TMROUBH ALL 1 BITS 
(DEFINE MACRO FOR CARRY TESTS 

.MACRO 1NCTS 
(AC0«»4 COMING INTO TEST,*1 .AC1 «a5 
(INC INSTRUCTION SHOULD CAUSfc CARKY THROUGH 
(BIT»2 INTO BIT*! WITH RESULT»AC1 
(1NCM1 



INC 0,2,3N(i 
HALT 
MOV 2,3 
ADC 1,3 
COM 3, 3, SZR 
HALT 

MOVQL 0,0 
MOVZL 1,1 



(ACB>A4*1 AHD BE NON ZERO 
(INC RESULT SHD«»5 

(ADC SUM OF 1*3 8M0«-1 
(THEN B 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



(SET UP FIRST CARRY TEST 
ADC 0,0 
COM 0,0 
HOVOL 0,1 

INCTS 03,ALUCRY,15,0,| 
(AC0i0 COMING INTO TEST.*l«ACl.l 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(BIT»LUCRY INTO 8IT15 WITH RESULT«AC1 
(INCB3I 



INC 0,2,SNR 

MALT 

MOV 2,3 

AOC 1,3 

COM 3, 3, SZR 

MALT 

MOVOL 0,0 

MOVZL 1,1 

INCTS 04, IS, 14, 1,2 
|AC0»1 COMING INTO TEST.*1>AC1P2 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(BIUS INTO BITI4 NITH RESULT»AC1 
(INC04H' 



(ACB>0»1 AHD BE NON ZERO 
(INC RESULT SHD'l 



(AOC SUM OF lt3 SMD«-1 
(THEN B 



(SET UP CONSTANTS NEXT TeST 
(SET UP RESULT NEXT TEST 



INC 0,2,SNR 

HALT 

MOV 2,3 

ADC 1,3 

COM 3, 3, SZR 

MALT 

MOVOL 0,0 

MOVZL 1,1 

INCTS 05,14,13,3,4 

[ac»«3 coming into test,*i«acim 

(inc instruction should cause carry through 

(bit14 into bit13 kith result«ac1 

(INC05I 



(ACB>1*1 AHD BE NON ZERO 
(INC RESULT SHD«2 



(ADC SUM OF 1*3 5H0«-1 
(THEN B 



(SET UP CONSTANTS NEXT TEST 
(SET UP RtSULT NEXT TEST 



INC 0,2,SNR 
HALT 
MOV 2,3 
ADC 1,3 
CUM 3, 3, SZR 
HALT 



IAC0«3*1 AMD BE NON ZERO 
(INC RESULT SHD>4 



(AOC SUM OF 1*3 8H0»«1 
(THEN 



(•ail Kr,Ll>C 


111 


tllb70 


101140 


02 


01571 


12512P 


03 






"t 






06 






0b 






07 






i*e 


H 1672 


111405 


09 


K167.5 


463077 


in 


01674 


155000 


U 


01675 


13b00fi 


12 


01b76 


174004 


13 


01677 


063077 


14 


01700 


101140 


15 


dl7P J 


12512? 


lb 






17 






lb 






IS 






20 






21 


i"17»2 


111405 


22 


*!1703 


063077 


23 


017C4 


155000 


24 


417FS 


I3b000 


25 


14706 


174004 


2b 


41707 


063077 


27 


01710 


101140 


28 


...1/11 


125120 


29 






3D 






.11 






32 






33 






34 


01712 


111405 


36 


01713 


063077 


3b 


01714 


155000 


37 


01715 


136000 


36 


0171b 


174004 


39 


01717 


063077 


4(1 


01720 


101140 


41 


01721 


125120 


42 






43 






44 






45 






4b 






47 


41722 


111405 


46 


61723 


063077 


49 


01724 


155000 


5n 


BH725 


136000 


51 


<1172b 


174004 


52 


01727 


063077 


53 


01730 


101140 


54 


lil731 


125120 


55 






5b 






57 






56 






59 






60 


01732 


111405 



M0V01 0i0 (SET UP CONSTANTS NEXT TEST 
MOVZL lit (SET UP RESULT NEXT TEST 
INCTS 06,13,12.7,10 

IAC0»7 COKING INTO TE5T.*1«AC1«10 
(INC INSTRUCTION SHOULD CAUSE CAPUT THROUGH 
(HIT13 INTO 8IT12 WITH RESULTiACl 
I1NC06I 

(AC0«7tl AHD BE NON ZERO 
r INC RESULT SHD»10 



INC 0,2,SNR 

HALT 

NOV 2,3 

AUC 1,3 

COt 3,3,SZR 

MALI 

MOVOL 0,0 

MOVZL lit 

INCTS 07,12,11,17,20 
IAC0>17 COMING INTO TfcST,»l "ACl'20 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(6IT12 INTO B1T11 KITH RESULT«ACl 
IINC07I 



(ADC SUM OF 1*3 SHD»-1 
(THEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



INC 0,2,SNR 
HALT 
MOV 2,3 
AuC 1,3 
CUM 3, 3, SIR 
HALT 

HOVOL 8,0 
MOVZL 111 



(AC0'17*1 AHD BE NON ZERO 
(INC RESULT SHO«20 

(ADC SUM OF 1*3 3HD'-1 
(THEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



INCTS 86,11,10,37,40 
(AC0«37 COMING INTO TEST. 41 iACl "40 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(6IT11 INTO BIT10 KITH RESULT'ACl 
(INC0BI 



INC 0,2,SNR 
HALT 
NOV 2,3 
AOC 1,3 

COM 3, 3, SIR 
HALT 

MOVUL 0,0 
MOVZL 1,1 



(AC0«37*1 AHO BE NON ZERO 
(INC RESULT SHDM0 

(ADC SUH OF 1*3 ShD«»l 
(THEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



INCTS 09,10,9,77,100 
(AC0«77 COHING INTO TEST, 41 «AC1«100 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(BIT10 INTO BIT9 KITH RESULT'ACI 
(INC09I 



INC 0,2, SNR 
HALT 
MOV 2,3 
AUC 1,3 
COH 3,3,SZR 
HALT 

MDVOL 0,0 
HOVZL lit 



>AC0«77*1 AHD BE NON ZERO 
(INC RESULT SHO«10» 



(AOC SUH OF 1*3 SHD'-l 
(THEN 



(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 
INCTS 10,9,8,177,200 
(AC0»177 CONING INTO TEST.*l»ACl«200 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(6IT9 INTO BITS NITH RESULT«AC1 
(INC10I 

I«C 0,2, SNR (AC0»177*1 AHO BE NON ZERO 



0032 MNL 

01 01733 

02 01734 

03 01736 
34 0173b 
0S W1737 
86 01744 
07 41741 
06 

09 
10 
11 
12 

13 01742 

14 01743- 

15 fc,1744 

16 01746 

17 0174b 
IB 31747 

19 01750 

20 41751 
21 

22 
23 
24 
26 

26 41752 

27 01753 

28 01754 

29 01755 

30 01756 

31 Ml/57 

32 01760 

33 01761 
34 

35 
3b 
37 
38 

39 01762 

40 01763 

41 01764 

42 01765 

43 0176b 

44 01767 

45 01770 

46 01771 
47 

46 
49 
50 
51 

52 01772 

53 01773 

54 01774 

55 01775 
36 0177b 
57 B1777 

56 «,20tV> 
59 ^2401 
60 



GC 

063077 
156000 
130100 
174004 
063077 
101140 
125120 



HALT 
MOV 2,3 
AOC 1,3 

COH 3,3,SZR 
HALT 

MUVOL 0,0 
HOVZL 1,1 



(INC RESULT SHD"20* 

(ADC SUH OF 1*3 SHD'-l 

(THEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



INCTS 11,8,7,377,400 
(AC0O77 COMING INTO TEST. *1»ACIM00 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBITB INTO BIT7 KITH RESULT'ACl 



111405 
063e77 
155000 
136000 
174004 
063077 
101140 
125121 



111405 
063077 
155000 
136000 
174*04 
463077 
101140 
125120 



(INCH! 



INC 0,2,SnR 
HALT 
MOV 2,3 
ADC 1,3 
COH 3,3,SZR 
HALT 

HOVOL 0,0 
HOVZL 111 



(AC0>377»1 AHO BE NON ZERO 
(INC RESULT SHO'400 

(ADC SUH OF 1*3 SH0»-1 
(THEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



INCTS 12,7,6,777,1000 
(AC0>777 COHING INTO T£ST,*l»ACl«10M 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(BIT7 INTO BITS NITH RESUlTkACI 



INC 0,2, SNR 

HALT 

HOV 2,3 
AOC 1,3 
COH 3,3,SZR 

HALT 

MOVOL 0i0 
MOVZL lit 



|AC0«777*1 AHD BE NON ZERO 
(INC RESULT SHO«1*00 

(ADC SUH OF 1*3 SHD»-1 
(THEN 

(SET UP CONSTANT* NEXT TEST 
(SET UP RESULT NEXT TEST 



111405 
483077 
155000 
136000 
174004 
463077 
101140 
125120 



111405 
«6J077 
155040 
136000 
174044 
063077 
101140 
125120 



INCTS 13,6,9,1777,2**0 
(ACB'1777 COHING INTO TEST, *1 lACt ■20*0 
(INC INSTRUCTION SHOULO CAUSE CARRY THROUGH 
(BIT6 INTO BITS KITH RESULWCl 
(INC13I 



INC 0,2, SNR 
HALT 
HOV 2,3 
ADC 1,3 
CUM 3,3,SZR 
HALT 

MOVOL 0,0 
MOVZL lil 



(AC0'1777*1 AHD BE NON ZERO 
(INC RESULT SHO«2000 

(AOC SUH OF 1*3 SH(l«»l 
(THEN 

(SET UP CONSTANT* NEXT TEST 
(SET UP RESULT NEXT TEST 



INCTS 14,5,4,3777,4000 
(AC0O777 COHING INTO TEST.*l«AC 1 "400* 
(INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
(BIT5 INTO BIT4 KITH RESULT»AC1 



INC 0,2, SNR 

HALT 

HOV 2,3 

AOC 1,3 

COH 3,3,SZR 

HALT 

HOVOL 0,0 

MOVZL lil 

INCT5 16,4,3,7777,10000 



(AC0«3777*1 AHO BE NON ZERO 
I INC RESULT SHO'4000 

IADC SUM OF 1*3 SMD"-1 
(THEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



0H33 Mr<L 
01 
02 
03 
04 
05 02002 

0b 02003 

07 O2004 

UK 0200b 

*» 02006 

ID Ul2u)?7 

11 02010 

12 02011 
13 

11 

15 

16 
17 

18 02BI2 

19 02O13 

20 O20I4 

21 02015 

22 02016 

23 O2017 

24 02020 

25 O2021 
2b 

27 
2o 
2 Si 
30 

31 02022 

32 02023 

33 02024 

34 02026 

35 02026 

36 02027 

37 02030 

38 02031 
39 

40 

41 

42 

43 

44 02032 

46 02033 

46 62034 

47 (12035 

48 02036 
4i 02037 

90 O2040 

91 02041 



111405 
063077 
155000 
136(100 
174004 
063077 
KU140 
125120 



IAC0«7777 COMING INTO TEST, *1 «AC1 "10000 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBIT4 INTO BIT3 WITH RESULT'ACl 
IINC15I 



INC 0,2,SNR 
HALT 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
HALT 

MOVOL 0,0 
MOVZL 1,1 



IAC017777*! AHD BE NON ZERO 

IINC RESULT SHD«J00B0 

IADC SUH OF lt3 SH0»-1 
ITHEN 

(SET UP CONSTANTS NEXT TEST 
(SET UP RESULT NEXT TEST 



111405 
063077 

195000 
136000 
174004 
063077 
101140 
125120 



INCTS 16,3,2,17777,20000 

IAC0-17777 COMING INTO TEST. ♦! »AC1 "20000 
tINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBIT3 INTO BIT2 WITH RESULT»AC1 
IINC16I 



INC 0,2,SNR 
HALT 
MOV 2,3 
ADC 1,3 
CON 3,3,SZR 
HALT 

MOVOL 0,0 
MOVZL 1,1 



IAC0>17777»1 AHD BE NON ZERO 
IINC RESULT SHD'20000 

IADC SUM OF 1*3 SHD«»1 
(THEN 

ISET UP CONSTANTS NEXT TEST 
ISET UP RESULT NEXT TEST 



111405 
063077 
155000 
136000 
174004 
063077 
101140 
125120 



INCTS 17,2,1,37777,40000 
|AC0»37777 COMING INTO TEST.*l«ACl»40B00 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBIT2 INTO BIT1 WITH RESULT'ACl 
I1NC17I 



INC 0,2,SNR 
HALT 
MOV 2,3 
AUC 1,3 
COM 3,3,SZR 
HALT 

MOVOL 0,0 
MOVZL 1,1 



|AC0«37777*1 AHD BE NON ZERO 
IINC RESULT SHD'40000 



IADC SUM OF 1*3 SMD«-1 
(THEN 



ISET UP CONSTANTS NEXT TEST 
ISET UP RESULT NEXT TEST 



INCTS 18,1,0,77777,100000 
IAC0>77777 COMING INTO TEST, *1»AC1 ■ 100000 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBIT1 INTO 8ITB WITH RESULT>AC1 



111405 
063077 
1550O0 
136000 
174004 
063077 
101140 
125120 



IINC1BI 



INC 0,2,SNR 
HALT 
MOV 2,3 
AOC 1,3 
euH 3,3,SZR 
HALT 

MUVOL 0,0 
MOVZL 1,1 



IACB«77777+1 AHD BE NON ZERO 
IINC RESULT SHOM00000 



IADC SUM OF 1*3 SH0«-1 
ITHEN 



ISET UP CONSTANTS NEXT TEST 
ISET UP RESULT NEXT TEST 



034 MNLI.C 



02042 102040 

02043 101424 

02044 063077 

02045 101003 

02046 063P77 



ITEST INC OF 
IINC20I 

ADCO 0,0 

INCZ 0,0, SZR 

HALT 

MOV 0,0, SNC 

HALT 



1 AC TO«0 WITH CRY COMP TO 1 



IINC-1 DID NOT«0 



.--. ICRY OUT OID NOT COM TO I 

IEXA1INE AC0 FOR ALU FAILURE IF FIRST MALT 
(TEST INC OF-1 AC TO»0 AND CRY TO COMP 1 TO 



02047 102020 
02050. 101444 

02051 063077 

02052 101002 

02053 063077 



IINC21 I 



AOCZ 0,0 
INCO 0,0, SZR 

HALT 

MOV 0,0, 9ZC 

HALT 



IINC-1 DID NOT"0 

ICRY OUT OID NOT COM 1 TO 8 



lEXAMINt AC0 FOR ALU FAILURE IF FIRST HALT 



lees: mnloc 






1 

02 






(FIRST USt UF NEG INSTRUCTION 




03 

04 

as 






INEG-1 TO -1 TO VERIFY CORRECT INSTR REF 








inegbbi 




BO 


U2H54 


102000 


aoc a, a 




07 


H2ii55 


100405 


NfcG 0,B,SNR 




06 


H2fc56 


063077 


HALT INEG MAY«C0m*INC*SUB 




US 


«2»57 


105224 


MUVZR 0,1, SZR 




IB 


1J2B60 


063077 


HALT INEG OF -1 SOMETHING OTHER 


THAN »1 


11 
12 
13 
11 
15 






(EXAMINE ACB FOR ALU ERROR 








(THE NEGATION OF *1 SHD«-1 








INEG01I 




16 


fc?B61 


1020B0 


ADC 0,0 (SET»-1 




1? 


02G62 


inai *« 


COMOL «,0 IMAKES ACBM 




16 


02H63 


1004»5 


NEG 0,0, SNR IMAKES ACB"-1 




IK 


k"2n64 


0B3077 


HALT l(T) 




21) 


02865 


104004 


CO* 0,1, SZR IRESULT REALLY«-1 




31 


v»2fc66 


063077 


HALT INEG OF «1 SOMETHING OTHER 


THAN -1 


22 
2S 
21 






(EXAMINE ACd FOR ALU ERROR OR AC1 FOR COM 








(DEFINE MACRO FOR FURTHER TESTS OF NEG 




25 






.MACRO NEGT3 




2b 






(ACB*a4 COMING INTO TEST IT SHD NEG TU«a5 




27 






INEG IS EUU1VALENT TO COM*INC 




26 






ICARRY IS THROUGH BIT «2 HUT SHOULD STORE AT BIT 


»J 


29 






IAND HIGHER ORDER BITS SHOULD REMAIN 1'S 




3t 






INEG«U 




31 






NEG 0,2, SNR 1*4*1 SH0««5 




32 






HALT ICARRV KENT THROUGH BIT »i 




33 






|AC2i«5 IT SHOULD NEG AGAIN TO"ACB OR A4 




34 






INGaIAI 




35 






NEG 2i3 |AC2«aS 3 SH0»A4 




36 






ADC B,3 IAC3 SHD NOM-l 




37 






COM* 3,3,SZR IAND ITS COM«B 




36 






HALT 1*5 OID NOT NEG TO a4 




38 






/EXAMINE ACS FOR ALU FAILURE SHD«-1 CREATED BY ADC OF a4 


40 






MOVZL 0,0 




41 






X 





U036 MNLGC 

01 

Slid 

!13 



d6 02U67 126000 
07 0207«, 120140 



I4ET UP NEG TESTS 
(START WITH ACB«1 AC1»0 
(2ND TEST ACB>2 »C1»1 



ADC 1,1 

COMOL 1.0 



ISET UP AC1"1 
(ACB"*1 



as 

IB 

11 

12 

13 
14 

15 02071 

16 02872 
17 

16 

19 l>2(?73 

20 02074 

21 02075 

22 02076 
23 

24 B2B77 

25 

26 

27 

26 

29 

3B 

31 U21BB 

32 tt2m 
33 

34 

35 02102 

36 B2IP3 

37 02104 

38 02105 
38 

40 02106 

41 

42 

43 

44 

45 

46 

47 02107 

48 02110 
48 

50 

51 t>21U 

52 02112 

53 02113 

54 02114 
55 

56 »2115 

57 

56 

59 

6<> 



IACB'1 
INEG I 
ItARRV 
| AND H 
INEG03I 



11B4I95 
063077 



|AC2»1 

ING03AI 



NtGTS 03, ALUCRY, 15, 1,177777 
COMING INTO TEST IT SHD NEG T0«177777 

S EQUIVALENT TO COM+INC 
IS THROUGH BIT ALUCRY BUT SHOULD STORE AT SIT 15 

IGHER ORDER BITS SHOULD REMAIN I'S 

NEG B,2,SNR 11*1 SHDM77777 

HALT ICARRY KENT THROUGH BIT 15 

77777 IT SHOULD NEG AGAIN TO'ACB OR 1 



154400 NEG 2,3 IAC2M77777 3 SMO'l 

116000 ADC 1,3 IAC3 SHD NOMM 

174014 COM* 3,3,SZR IAND ITS CONag 

083077 HALT (177777 OID NOT NEG TO 1 

(EXAMINE ACS FOR ALU FAILURE SHD«-1 CREATED BY ADC OF 1 

10H20 movzl e,e 

NEGTS 04,19,14,2,177778 
COMING INTO TEST IT SHD NEG T0»17777S 

S EQUIVALENT TO COM*INC 
IS THROUGH BIT 19 BUT SHOULD STORE AT BIT 14 

IGHER OROER BITS SHOULD REMAIN 1<S 



IACB«2 
INEG I 
ICARRY 
IAND H 
INEG04I 



110405 
063077 



IAC2«l 

INGB4AI 



NEG 0,2,SNR 12*1 SHDM77778 

HALT ICARRY NENT THROUGH BIT 14 

77778 IT SHOULD NEG AGAIN TO»ACi OR 2 



154400 NEG 2,3 IAC2"177776 3 SM0«2 

116000 ADC 0,3 |AC3 SHD N0N««1 

174014 COM* 3,3,SZR IAND ITS COH'B 

B63077 HALT 1177778 DID NOT NEG TO 2 

(EXAMINE ACS FOR ALU FAILURE SH0»-1 CREATED BY ADC OF 2 
101120 MOVZL 8,2 

NEGTS 05,14,13,4,177774 

COMING INTO TEST IT SHD NEG T0«177774 
S EQUIVALENT TO CONolNC 

IS THROUGH BIT 14 BUT SHOULD STORE AT BIT 13 
IGHER ORDER BITS SHOULO REMAIN I'S 



114405 
£63077 



|ACB«4 
INEG I 
ICARRY 
I AND H 
INEG0SI 



|AC2«1 

INGB5AI 



NEG 0,2,SNR 14*1 SHU>177774 

HALT ICARRY MENT THROUGH BIT 13 

77774 IT SHOULO NEG AGAIN TO'AC* OR 4 



154400 
116000 
174014 
B63077 

101120 



NEG 2,3 
ADC 0,3 
COM* 3,3,SZR 
HALT 



(AC2'177774 3 SMD«4 

IAC3 SHU NOxaol 

IAND ITS COM«B 

1177774 010 NOT NEG TO 4 



(EXAMINE AC3 FOR ALU FAILURE SHD"-1 CREATED BY ADC OF 4 

MOVZL 0,0 

NEGTS 06,13,12,12,177770 
(AC0>10 COMING INTO TEST IT SHO NEG T0»I7777B 
(NEG IS EQUIVALENT TO COM*lNC 
ICAfcRY IS THROUGH BIT IS BUT SHOULD STORE AT BIT 12 



0037 mm.cc 


01 






02 






03 


02116 


110403 


ft 


H2117 


063077 


05 






»e 






07 


0212B 


154400 


38 


112121 


11600ft 


09 


142122 


174014 


Ik) 


02123 


063077 


11 






12 


02124 


101120 


13 






Id 






IS 






16 






17 






IB 






IB 


02125 


1104*5 


2<a 


02126 


063077 


21 






22 






23 


02127 


154400 


24 


02132 


116000 


26 


02131 


174014 


26 


02132 


063077 


27 






28 


02133 


101120 


2b 






ie 






31 






32 






3d 






34 






35 


02134 


1104U5 


36 


B2135 


063077 


37 






36 






39 


02136 


154400 


40 


02137 


116000 


41 


B214» 


174014 


42 


02141 


063077 


43 






44 


02142 


101120 


45 






46 






47 






4e 






48 






5(5 






51 


^2143 


110405 


52 


02144 


063077 


33 






54 






35 


02145 


154400 


36 


02146 


1160051 


37 


02147 


174014 


3b 


02150 


063077 


SB 






60 


62151 


101120 



(ANO HIGHER ORDER BITS SHOULD REMAIN 1'S 
(NEG06I 

NES 0,2, SNR (10*1 SHD"177770 
HALT (CARRY WENT THROUGH BIT 12 

(AC2»177770 IT SHOULD NEG AGAIN TO1AC0 OR 10 
INK06A! 

NtG 2,3 (AC2M77770 3 SHO»10 

ADC 0,3 (ACS SHD N0W«-1 

COM* 3,3, SZH (ANO ITS C0M«8 
HALT (177778 DID NOT NEG TO IB 

(EXAMINE AC3 FOR ALU FAILURE SHD»-l CREATEO BY ADC OF IB 
MOVZL 0,0 

NEGTS 07, 12, U, 20, 177760 
>AC0«20 COMING INTO TEST IT SMO NEG T0»177768 
(NEG IS EQUIVALENT TO C0M*INC 

(CARRY IS THROUGH BIT 12 BUT SHOULD STORE AT BIT 11 
(ANO HIGHER OHOER BITS SHOULD REMAIN I'S 
1NEG07I 

NEG 0,2, ShH 128*1 SHDM77780 
HALT (CARRY NENT THROUGH BIT 11 

(AC2>177760 IT SHOULD NEG AGAIN TO»AC0 OR 20 
(NG07AI 

"EG 2,3 (AC2»177760 3 SHD>20 

AOC 0,3 (AC3 SHD N0W»-1 

COM* 3,3,SZR (AND ITS COM«0 
HALT (177760 DID NOT NEG TO 2B 

(EXAMINE AC3 FOR ALU FAILURE SHDi-1 CREATEO BY ADC OF 20 
MUVZL 0,0 

NEGTS 08, II, IB, 4B, 177740 
(AC0«40 COMING INTO TEST IT SHD NEG TO«177740 
(NEG IS EQUIVALENT TO COMtINC 

(CARRY IS THROUGH BIT 11 BUT SHOULD STORE AT BIT 118 
(AND HIGHER ORDER BITS SHOULD REMAIN 1'S 
(NEG08I 

NEG 0,2,SNR 140*1 SHOM77740 
HALT (CARRY WENT THROUGH BIT 10 

(AC2>177740 IT SHUULD NEG AGAIN TO'ACB OR 40 
(NG0SAI 

NEG 2,3 (AC2M77740 3 SHD-40 

'DC 0,3 (AC3 SHD NOW«-l 

COM* 3,3,SZR (ANO ITS COM.0 
HALT (17774B DID NOT NEG TO 4B 

(EXAMINt AC3 FOR ALU FAILURE SHD»-1 CREATED BY AOC OF 48 
MOVZL 0,0 

NtGTS 09,10,9,100,177700 
(AC0«100 COMING INTO TEST IT SHO NEG TOM77700 
(NEG IS EQUIVALENT TO COMtINC 

(CARRY IS THROUGH BIT IB BUT SHOULD STORE AT BIT S 
(AND HIGHER ORDER BITS SHOULD REMAIN 1'S 
(NEGBBI 

NEG 0,2,SNR (100*1 SHD>177700 
HALT (CARRY HENT THROUGH BIT 8 

(AC2>177700 IT SHOULD NEG AGAIN TO>ACB OR IBB 
[NG09AI 

NEG 2,3 (AC2«177700 3 SHO«100 

AUC 0,3 (ACS SHD N0N«»1 

COM* 3,3,3ZR (ANO ITS COM«0 
HALT (1777B0 DID NOT NEG TO 1B0 

(EXAMINE ACS FOR ALU FAILURE SH0«-1 CREATEO BY ADC OF IBB 
MOVZL 0,0 



0038 MNL 
01 
02 
03 
04 
05 
06 

07 02152 

08 02153 
08 

10 

11 02154 

12 02135 

13 02156 

14 02157 
15 

16 02160 
17 

18 
IB 
20 
21 
22 

23 02161 

24 02162 
23 

26 

27 02163 

28 02164 
28 02165 
30 02166 
31 

32 02167 
33 

34 

35 

3b 

37 

38 

3B 02170 

40 02171 

41 

42 

43 02172 

44 02173 

45 02174 

46 02175 
47 

48 02176 
4B 

50 
51 
52 
53 
54 

55 02177 

56 02200 
37 

56 

59 02201 

60 02202 



1104|g5 
063077 



15441)0 
116000 
174014 
063077 

101120 



110405 
063077 



134400 
116000 
174014 
063077 

101120 



110405 
063077 



134400 
116000 
174014 
063077 

101120 



110405 
063077 



154400 
116000 



NEGTS 10,9,8,200,177600 
(AC0"200 COMING INTO TEST IT SHO NEG TO«177680 
(NEG IS EQUIVALENT TO COM*lNC 

(CARRY IS THROUGH BIT 9 BUT SHOULD STORE AT BIT 8 
(ANO HIGHER ORDER BITS-SHOULD REMAIN 1'S 
(NEG10S 

NEG 0,2,SNR (280*1 SH0>17768B 
HALT (CARRY HENT THROUGH BIT * 

(AC2M77600 IT SH3ULD NEG AGAIN T0«AC8 OR 288 
(NG10AI 

NEG 2,3 (AC2'|776BB 3 SHD«200 

AUG 8,3 (AC3 SHD NOW-. I 

COM* 3,3,SZR (AND ITS C0M«8 
HALT 1177608 DID NOT NEG TO 20(1 

(EXAMINE ACS FOR ALU FAILURE SHD. -I CREATED BY AOC OF 288 
MOVZL 8,8 

NEGTS 11,8,7,488,177408 
(ACBI4B0 COMING INTO TEST IT SHD NEG T0M77488 
(NEG IS EQUIVALENT TO COMtINC 

(CARRY IS THROUGH BIT 8 BUT SHOULD STORE AT BIT 7 
(ANO HIGHER ORDER BITS SHOULD REMAIN I'S 
(NEG11I 

NEG 8,2,SNR (480*1 SHD»1774B8 
HALT (CARRY NENT THROUGH BIT 7 

(AC211774B8 IT SHOULD NEG AGAIN TO'ACB OR 4B8 
(NG11AI 

NEG 2,3 (AC2'177488 3 SHDM6B 

AUC 0,3 (AC3 SHD HOKUM 

COM* 3,3,SZN UNO ITS COHW0 
HALT (1774BB DID NOT NEG TO 4811 

(EXAMINE AC3 FOR ALU FAILURE SHD«»1 CREATED BY ADC OF 488 
MOVZL 8,0 

NEGTS 12,7,6,180,177088 
(AC0>180 COMING INTO TEST IT SHD NEG TO»177»B0 
(NEG IS EQUIVALENT TO COM*INC 

(CARRY IS THROUGH BIT 7 BUT SHOULD STORE AT BIT 8 
(AND HIGHER ORDER BITS SHOULO REMAIN 1'S 
(NEG12I 

NEG 0,2,SNR (180*1 SHD>177088 
HALT (CARRY WENT THROUGH BIT 6 

(AC2»1778B0 IT SHOULO NEG AGAIN TO«AC0 OR 188 
(NG12AI 

NEG 2,3 (AC24177B0B 3 SHD«100 

ADC 0,3 (ACS SHO N0W«-1 

COM* 3,3,SZR (AND ITS COM'0 
HALT (177000. DID NOT NEG TO 100 

(EXAMINE AC3 FOR ALU FAILURE SMDi-l CREATED BY AOC OF 108 
MOVZL 8,0 

NEGTS 13,6,5,2808, 176B00 
(AC0«2000 COMING INTO TEST IT SHD NEG TOM7600B 
(NEG IS EQUIVALENT TO C0M*INC 

(CARRY IS THROUGH BIT 6 BUT SHOULO STORE AT BIT 5 
(AND HIGHER ORDER BITS SHOULD REMAIN 1'S 
(NEG13I 

NEG 0,2,SNR (2880*1 SHD'176000 
HALT (CARRY WENT THROUGH BIT 3 

(AC2>176000 IT SHOULD NEG AGAIN TO>AC0 OR 2080 
(NG13AI 

NEG 2,3 (AC2>176000 3 SHO»2000 

ADC 0,3 (ACS SHD NOW'-l 



(1039 MNL 
«i 02203 
82 02274 
03 
3« 02205 

as 

0b 

07 

38 

«y 

IB 

11 02206 

12 02207 
13 

14 

15 £2210 

16 02211 

17 02212 
lb 02213 
IB 

20 02214 

21 

22 

23 

24 

2b 

26 

27 02215 

26 02216 

26 

30 

31 02217 

32 02220 

33 02221 

34 U2222 
35 

36 02223 

37 

36 

3B 

40 

41 

42 

43 02224 

44 02225 
45 

46 

47 02226 

48 02227 
lit 0223? 
50 02231 
51 

52 02232 

53 

54 

55 

56 

57 

SB 

58 02233 

50 02234 



GC 

174014 

B6J077 

101120 



110405 
063077 



154400 

116000 
174014 
083077 

101120 



110405 
063077 



154400 
116000 
174014 
063077 

101120 



110405 
083077 



154400 
116000 
174014 
063077 

101120 



110405 
063077 



COM* 3. 3, SIR (AND ITS COM«0 

HALT 1176080 010 NOT NEG TO 2000 

(EXAMINE AC3 FOR ALU FAILURE SHD«-1 CREATED BY ADC OF 2000 

MOVZL 0,0 

NtGTS 14,5,4,4000,174000 
(AC0M000 COMING INTO TEST IT SHO NEG TUM74000 

(NEG is equivalent to coh*inc 

(CARRY IS THROUGH BIT 5 BUT SHOULD STORE AT BIT 4 
(AND HIGHER OKDtR BITS SHOULD REMAIN 1'5 
(MEG14I 

NEG 0,2,SNR 14000*1 SHD4174008 

HALT ICARRY NENT THROUGH BIT 4 

;AC2«1740(10 IT SHOULD NEG AGAIN TO»AC0 OR 4000 
(NG14AI 

NEG 2,3 (AC2M74000 3 SHO>4000 

AOC 0,3 IAC3 SHO NO*«»t 

COH* 3,3,SZK IANO ITS COM»0 

HALT 1174000 DID NOT NEG TO 4000 

rEXAMINE AC3 FOR ALU FAILURE SHO»-t CREATED BY ADC OF 4000 

MOVZL 0,0 

NEGTS 15,4,3,10000,170000 
(AC0«1«I00B COMING INTO TEST IT SHO NEG TO>170000 
rNEG IS EQUIVALENT TO COH*INC 

(CARRY IS THROUGH BIT 4 BUT SHOULD STORE AT BIT 3 
I AND HIGHER ORDER BITS SHOULD REMAIN 1'S 
(NEG15I 

NEG 0,2,SNR (10000*1 3HO"1700B0 

HALT (CARRY KENT THROUGH BIT 3 

(AC2«170000 IT SHOULD NEG AGAIN TO'ACB OR 10000 
(NG15AI 

NEG 2,3 (AC2M70000 3 SHO«10000 

ADC 0,3 IAC3 SHO NOM-1 

COMk 3,3, SZH (AND ITS COHM 

HALT (170000 DID NOT NEG TO 10000 

(EXAMINE ACS FOR ALU FAILURE SH0»1 CREATED BY ADC OF 10000 

MOVZL 0,0 

NEGTS 16,3,1,20000,180000 
(AC0I20000 COMING INTO TEST IT SHD NEG TOM60800 
(NEG IS EQUIVALENT TO COMBINE 

(CARRY IS THROUGH BIT 3 BUT SHOULD STORE AT BIT 1 
(AND HIGHER ORDER BITS SHOULD REMAIN 1'S 
(NEG16I 

NEG 0,2,SNR (26000*1 SHO>160000 

HALT (CARRY KENT THROUGH BIT 1 

(AC2»160B00 IT SHOULD NEG AGAIN TO'ACB OR 20000 
(NG16AI 

NEG 2,3 (AC2M60000 3 SHO'20008 

ADC 0,3 (AC3 SHD N0««-1 

COM* 3,3,SZR (AND ITS CDM'0 

HALT (180000 010 NOT NEG TO 20080 

(EXAMINE AC3 FOR ALU FAILURE SHD"-l CREATED BY ADC OF 20000 

MOVZL 0,0 

NEGTS 17,2,1,40000,140000 
(ACti'40000 COMING INTO TEST IT SHD NEG TOH40000 
(NEG IS EQUIVALENT TO COH*INC 

(CARRY IS THROUGH BIT 2 BUT SHOULO STORE AT BIT 1 
(AND HIGHER OROER BITS SHOULO REMAIN 1<S 
(NEG17I 

NEG 0,2, SNR (40000*1 SHOM40000 

HALT (CARRY *ENT THROUGH BIT 1 



0040 M 
01 
02 

03 0223 

04 0223 

05 0223 

06 0224 
07 
96 0224 
09 

10 
11 
12 
13 
14 

15 0224 

16 0224 
17 

IS 

IS 0224 

20 0224 

21 0224 

22 0224 
23 

24 0225 



(AC2>140000 IT SHOULD NEG AGAIN TO'ACB OR 40000 
(NG17AI 

5 154400 NEG 2,3 IAC2M40000 3 SHO'40000 

6 116000 AOC 0,3 (AC3 SHD N0H«"1 
I 174014 COMK 3, 3, SZH (AND ITS COM'0 

it 063077 HALT (140800 DID NOT NEG TO 40000 

(EXAMINE AC3 FOR ALU FAILURE SHD«-l CRE4TE0 0Y AOC OF 40000 
MOVZL 0,0 

NtGTS 16,1,0,100000,100000 
100000 COMING INTO TEST IT SHD NEG TOM00000 
IS EQUIVALENT TO COM*INC 

Y IS THROUGH BIT 1 BUT SHOULO STORE AT BIT 8 
HIGHER ORDER BITS SHOULD REMAIN 1'S 



1 101120 



110405 
063077 



(AC0« 
(NEG 
(CAHR 
(AND 
(NEG18 



(AC2> 
(NG1SAI 



154400 
116000 
174014 
063077 



101120 



(EXAM 



NEG 0,2, SNR (100000*1 SHD'108800 

HALT (CARRY NENT THROUGH BIT B 
100800 IT SHOULD NEG AGAIN TO«AC0 OR 100000 

NEG 2,3 (AC2'100000 3 SHD*100000 

ADC 0,3 (ACS SHD NOW'-l 

COM* 3.3.8ZR (AND ITS COM«B 

HALT II DID NOT NEB TO 100000 

INE ACS FOR ALU FAILURE SHDxl CREATED BY ADC OF 100000 
MOVZL 8,0 



14041 MNLUC 

01 

02 

03 

34 H2251 

■itS 022S2 

06 

37 

■<6 02253 154404 



l»C»« COMING INTO TEST IT SHD NEG TO »0 
1CAKRY IS THROUGH BIT AND SHOULO COM CSV 
(NEG19I 



1 ie4e!4 
">«3077 



IAC2 «P 

inGioai 



*2254 D63«"77 



08 

lb 

11 

12 

Id 

14 0?2b3 1(12000 

IK 02256 10004S! 

lb 02297 100423 

17 02260 063077 

lit 

18 

20 

21 

22 02261 

23 02262 

24 02263 
23 «>2264 063077 



NtG 0,2,SZR 

HALT 

IT SHU NEGATE 

NES 2,3,S2« 
MALT 



(-0*1"0 

(SEE AC2 NOT«0 
TO »0 IN AC3 



102000 
100020 
100442 



10 010 NOT NEG TO 

(NEGATING SHOULD COMPLIMENT CRY TO 1 

INEG201 

ADC 0,0 

CUMQ 0.0 

NEGZ 0,0, SNC 

HALT (NEG DIO NOT SET CRT 

(NEGATING SHOULD COM CRT 1 TO 

INEG21I 

AOC 0,0 

COM2 0,0 

NfcGO 0,0, SZC 

HALT (NEG DID NOT CLR CRY 



10042 IINLGC 

«1 

02 

03 



06 

0b 0226b 

07 K2260 



1*2000 
102404 



0b 02267 U63077 

08 

10 

11 0227« 102000 

12 02271 100405 

13 02272 U63077 

14 02273 102404 
16 02274 063077 
16 

17 
IB 
IV 
20 
21 
22 
23 
24 
26 
26 
27 
2B 
28 
30 
31 
32 
33 
34 
36 
36 
37 
3b 
38 

40 

41 02276 102000 

42 0227b 100140 



ITES" FOR EXISTANLE OF SUB INSTRUCTION 
(FIKliT TIME FOR SJB 

(SUb00! 

ADC 0,0 IAC0»-1 

SUB 0,0, SZR (SUB -1 FROM .1 
HALT (EXAMINE AC4 FOR ERR SHDll! 

(SUBTRACT *1 FROM ♦! CHECK FOR RESULT (2ND SU1IJ 

[SUB01I 



AUC 0,0 

NEG 0,0, SNR 

HALT 

SUB 0,0, SZR 

HALT 



(SET AC0'«1 

(SET UP FAILED ACB SHD.*1 

(♦t»»l SHD>0 

(SUB ♦!-♦! FAILED SEE ACB 



(DEFINE SUBTRACT "SUB" TEST MACRO 

.MACRO SUBTS 
IAC0IA2 COMING INTO THIS TEST *2-«2 SHOULO'0 RESULT 
(0-»2 NEGATED»A2 SHD»H INTO AC3 
(SUBMI 

MOVO 0,1 

SUBZ 0.1.SZU 

HALT 

MOV 0,0, SBN 

HALT (AC«I"*2(?) CRT SMO«l 

ADC 2,2 

COM 2,2 (MAKE AC2«0 FOR TEST 
(0-»2 SH0UL0«-»2 NEGATED TO AC3 



(»2»»2 SEE AC1 SHD«0 

(0 CRY SHD •! FROM CRYOUT 



(SET 



SUB 0,2 
NESZ 2,3 
SUBO 0,J,SZS 

HALT 

MOV 0,0, SZC 

HALT 

MUVZL 0,0 



UP SUBTRACT 
1 ADC 0,0 
COMOL 0,0 



IB-»2 

(NEGATED SHD««2 
(•2.42 3HD'0 AGAIN 

(CRY SHD COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



10043 MNLSC 

81 

82 

83 

84 

85 

86 11)2277 18S84J1 

87 02.908 186424 
86 02301 063877 

88 02382 101807 

10 82303 083877 

11 C2304 192008 

12 02373 150088 
13 

14 02306 112408 

13 02307 154420 

16 02310 116444 

17 02311 863077 

18 02312 101002 

19 02313 063077 

20 02314 101120 
21 

22 
23 
24 

25 02315 105040 

26 02316 106424 

27 02317 063077 
26 02320 101807 

29 02321 063077 

30 02322 152000 

31 V2323 150800 
32 

33 02324 112400 

34 02325 154428 

35 02326 116444 

36 02327 063077 

37 82330 181002 

36 02331 063077 
39 02332 101120 
40 

41 
42 
43 

44 02333 105040 

45 02334 106424 

46 02335 063077 

47 02336 101807 
46 02337 063077 

49 02340 152000 

50 02341 150080 
31 

32 02342 112400 

33 02343 134420 
54 02344 116444 
35 02345 063077 
56 02346 101«02 

37 02347 063077 

38 02330 101128 
39 

60 



»l»l SEE ACl 8H0»8 

10 CRY SHU >1 FROM CUTOUT 



(CRY 8MB COUP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



12-2 SEE ACl SHD«0 

re CRY SHO "1 FROM CRYOUT 



SUBTS 02,1 
(AC0«1 COMING INTO THIS TEST 1-1 SHOULD»0 RESULT 
(0-1 NEGATED-1 SHD"0 INTO AC3 
ISUB02I 

MOVQ 0,1 

SUBZ 0,1, SIR 

HALT 

MOV 0,0, SBN 

HALT (AC0>1(T) CRY SHD"1 

ADC 2,2 

COM 2,2 (MAKE AC2«0 FOR TEST 
10-1 SH0ULD«-1 NEGATED TO ACS 

SUB 0,2 10"! 

NEGZ 2,3 (NEGATED SHOM 

SUBO 0,3,SZR 11-1 SHO«0 AGAIN 

HALT 

MOV 8,0,3ZC 

HALT 

MOVZL 0,0 

SUBTS 03,2 
(AC0"2 COMING INTO THIS TEST 2-2 SHOULD>0 RESULT 
(0-2 NEGATEU-2 SHD"0 INTO ACS 
(SUB03I 

MOVU 0,1 

SUBZ 0,1, SZH 

HALT 

MOV 8, 8, SBN 

HALT (AC0O2C1) CRY SHD»1 

ADC 2,2 

COM 2,2 (MAKE AC2«0 FOR TEST 
10-2 SHQULD»-2 NEGATEO TO AC3 

SUB 0,2 (0-2 

NEGZ 2,3 (NEGATED SH0"2 

SUBO 8, 3, SIR (2-2 SHO'B AGAIN 

HALT 

HOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 04,4 
(AC0"4 COMING INTO THIS TEST 4-4 SHOULO'0 RESULT 
(0-4 NEGATEO-4 SHO»0 INTO AC3 
(SUB04I 

NOVO 0,1 

SUBZ 0,1, SZR 

HALT 

HOV 0,0, SBN 

HALT (AC0«4(?) CRY SHD»1 

ADC 2,2 

COM 2,2 (HAKE AC2"0 FOR TEST 
(0-4 SH0ULD«-4 NEGATEO TO ACS 

SUB 0,2 (0-4 

NEGZ 2,3 (NEGATED SHOM 

SUBO 0,3, SZR (4-4 SHD"0 AGAIN 

MALT 

MOV 0,0, SZC 

HALT 

MOVZL 8,8 

SUBTS 05,10 
(AC0«18 CUMING INTO THIS TEST 10-10 3HOULD"0 RESULT 



(CRY SHD COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



(4-4 SEE AC1 SHO>0 

(0 CRY SHO "l FROM CRYOUT 



(CRY SHD COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



0044 MNLtiC 


01 






02 






83 


02351 


105040 


04 


02352 


186424 


015 


02353 


063077 


86 


02354 


101007 


87 


82353 


063077 


08 


02356 


152000 


09 


02357 


150000 


10 






11 


02360 


112400 


12 


02361 


154420 


13 


02362 


116444 


14 


02363. 


063077 


15 


02364 


181002 


16 


02365 


063077 


17 


02366 


101120 


18 






19 






20 






21 






22 


82367 


103040 


23 


02370 


106424 


24 


02371 


063077 


25 


02372 


101807 


26 


02373 


063077 


27 


02374 


152000 


28 


02373 


130000 


29 






30 


02376 


112400 


31 


02377 


154420 


32 


02400 


116444 


33 


02401 


063077 


34 


02402 


101002 


35 


02483 


063077 


36 


02404 


101120 


37 






38 






39 






40 






41 


82405 


105048 


42 


02406 


106424 


43 


02407 


063077 


44 


02410 


101007 


45 


02411 


063077 


46 


02412 


152000 


47 


02413 


150808 


46 






49 


02414 


112408 


50 


02415 


134420 


51 


02416 


116444 


52 


02417 


063077 


33 


82420 


181002 


3a 


02421 


063077 


55 


02422 


181120 


56 






57 






46 






3S 






80 


82423 


105040 



110-10 SEE AC1 SHO"0 

(8 CRY SHD >1 FROM CRYOUT 



(CRY SHD COMP 1 TO 
(CRY OUT FAILEO 
(SET UP NEXT TEST 



(0-10 NtGATED-10 SHD»0 INTO AC3 
(SUB05I 

MOVU 0,1 
SUBZ 0,1, SZR 

HALT 

MOV 0,0, SBN 

HALT (AC0"10(T) CRY SHOM 

AOC 2,2 

COH 2,2 (HAKE AC2"0 FOR TEST 
(0-10 SHOULDa-10 NEGATED TO ACS 

SUB 0,2 (0-10 

NEGZ 2,3 (NEGATED SHD«10 

SUBO 0,3, SZR (10-10 SHD>0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 06,20 
>AC0>20 COHING INTO THIS TEST 20-20 SHOULD"! RESULT 
10-20 NEGATEO-20 SHO40 INTO ACS 
ISUB06I 

NOVO 8,1 

SUBZ 0,1, SZR 

HALT (20-20 SEC ACl SHD'0 

MOV 0,0, SBN (0 CRY SHO »l PROM CRYOUT 

HALT (AC0»20C?> CRY SH0"1 

ADC 2,2 

COM 2,2 (MAKE AC2"0 FOR TEST 
(0-20 SHOUL0'«2B NEGATEO TO AC3 

SUB 0,2 (0-28 

NEGZ 2,3 (NEGATEO SHD«20 

SUBO 0,3, SZR (20-20 SHOat AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 07,40 
IAC0M8 COMING INTO THIS TEST 40-40 SHOULOM RESULT 
10-40 NEGATED-40 SMO"0 INTO ACS 
(SUB07I 

NOVO 0,1 

SUBZ 0,1, SZR 

HALT (46-40 SEE ACl SH0"8 

MOV 8,0, SBN (0 CRY SHO "1 FROM CRYOUT 

HALT (AC0"4B(?) CRY 8H0»l 

AOC 2,2 

COH 2,2 (MAKE AC2"0 FOR TEST 
(0-48 SnOULO"-40 NEGATEO TO ACS 

SUB 8,2 (0-40 

NEGZ 2,3 (NEGATEO SHDMB 

SUBO 0,3, SZH (40-48 SHD"0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 08,100 
(AC0"108 COMING INTO THIS TEST 100-100 SHOULD"* RESULT 
(0-100 NEGATED-180 SHO"0 INTO AC3 
(SU608! 

MOVU 0,1 



(CRY SHD COMP 1 TO • 
(CRY OUT FAILED 
(SET UP NEXT TEST 



(CRY SHD COHP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



0045 MNIGC 


01 


02424 


106424 


02 


02425 


063077 


03 


02426 


101007 


04 


02427 


063077 


as 


0243V 


152000 


at 


02431 


150000 


07 






eie 


02432 


112400 


as 


02433 


154420 


IB 


02434 


116444 


11 


02433 


063077 


12 


02436 


101002 


13 


02437 


063077 


10 


02440 


101120 


IS 






16 






17 






18 






IS 


02441 


103040 


20 


02442 


106424 


21 


02443 


083077 


22 


02444 


101007 


23 


02443 


063077 


24 


02446 


152000 


2S 


02447 


150000 


20 






27 


02450 


112400 


28 


02451 


134420 


20 


02452 


116444 


30 


02433 


0S3077 


31 


02434 


101002 


32 


02455 


063077 


33 


02436 


101120 


34 






36 






36 






37 






38 


02457 


103040 


30 


02460 


106424 


40 


02461 


063077 


41 


02462 


101007 


42 


02463 


063077 


43 


02464 


152000 


44 


02463 


150000 


45 






46 


fi2466 


112400 


47 


02467 


134420 


4b 


02470 


116444 


49 


02471 


063077 


30 


02472 


101002 


31 


02473 


083077 


32 


02474 


101120 


33 






34 






33 






56 






37 


02475 


105040 


58 


02476 


106424 


39 


02477 


063077 


80 


02300 


101007 



(CRY SHD COMP 1 TO 
(CRT OUT FAILED 
(SET UP NEXT TEST 



SUBZ 0d, SIR 

HALT 1100-100 SEE ACl 3HD»0 

MOV 0,0, SBN (0 CRY 3H0 11 FROM CRYOUT 

HALT (AC0'100C?) CRY SHD'I 

ADC 2,2 

COM 2,2 (HAKE AC2'0 FOR TEST 
10-100 SHOULO'-100 NEGATED TO AC3 

SUB 0,2 10-100 

NEG2 2,3 (NEGATED SHO'100 

SUBO 0,3, SZR (100-100 SHO>0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

HQVZL 0,0 

3UBTS 09,200 
(AC0'200 COMING INTO THIS TEST 200-200 SHOULO'0 RESULT 
(0-200 NEGATCD-200 SHO'0 INTO AC3 
(SUB09I 

HOVO 0,1 

SUBZ 0,1, SZR 

HALT (200-200 SEE AC1 SHD>0 

MOV 0,0, SBN (0 CRY SHD «1 FROM CRYOUT 

HALT (AC0'200(?) CRY SHD'I 

ADC 2,2 

COM 2,2 (MAKE AC2'0 FOR TEST 
(0-200 SHOULOp-200 NEGATED TO AC3 

SUB 0,2 (0-200 

NEGZ 2,3 (NEGATED SHO«200 

SUBO 0,3, SZR (200-200 SHD»0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 10,400 
(AC0'408 COMING INTO THIS TEST 400-400 SHOULD>0 RESULT 
10-400 NEGATEQ-400 3HO«0 INTO AC3 
(SUB10I 

MOVO 0,1 

SUBZ 0,1, SZR 

HALT 

MOV 0,0, SBN 

HALT (AC0M00I?) CRY SHD'I 

ADC 2,2 

CO" 2,2 (MAKE AC2>0 FOR TEST 
(0-400 5MOULD'-400 NEGATED TO AC3 

SUB 0,2 (0-400 

NE5Z 2,3 (NEGATED SHD>400 

SUBO 0,3, SZR (400-400 SHD>0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

HOVZL 0,0 

SUBTS 11,1000 
(AC0'1000 COMING INTO THIS TEST 1000-1000 SHOULD'0 RESULT 
(0-1000 NfcGATfcO-1000 SHOO INTO AC3 
(SUBU: 

MOVO 0,1 

SUBZ 0,1, SZR 

HALT (1000-1000 SEE AC! SHD'0 



(CRY SHD COMF I TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



(400-400 SEE ACl SHD'0 
(0 CRY SHD ■! FROM CRYOUT 



(CRY SHD COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



MOV 0,0, SBN 



(0 CRY SHD «1 FROM CRYOUT 



0046 MN 

01 02301 

02 02302 

03 02303 
04 

03 02504 

06 0250S 

07 02306 

08 02507 

09 02310 

10 02311 

11 02512 
12 

13 
14 
IS 

16 02513 

17 02514 
IB 02313 

19 02316 

20 02517 

21 02320 

22 02321 
23 

24 02822 

25 02523 

26 02524 

27 02523 
2B 02326 

29 02327 

30 02330 
31 

32 
33 
34 

35 02531 

36 02332 

37 02533 

38 02534 

39 02535 

40 02536 

41 02537 
42 

43 02540 

44 02541 

45 02542 

46 02543 

47 02344 

48 02543 

49 02346 
30 

51 
32 
53 

34 02547 

35 02550 

36 02551 

37 02532 

38 02353 

59 02554 

60 02555 



LGC 
063077 

152000 
150000 

112400 
154420 
116444 
063077 

101002 
063077 
101120 



105040 
106424 
083077 
101007 
083077 
132000 
130000 

112400 
194420 
116444 
063077 

101002 
063077 
101120 



103040 
106424 
063077 
101007 
063077 
132000 
150000 

112400 
154420 
116444 
063077 
101002 
063077 
101120 



105040 
106424 
063077 
101007 
063077 
152000 
130000 



HALT (AC0'10001?) CRY SHOM 

ADC 2,2 

COM 2,2 (MAKE AC2>0 FOR TEST 
(0-1000 SHOULD'-1000 NEGATED TO ACS 

SUB 0,2 (0-1000 

NEGZ 2,3 (NEGATED SHO'1000 

SUBO 0,3, SZR (1000-1000 SHD'0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 12,2000 

(AC0*2000 COMING INTO THIS TEST 2080-2000 SHOULD'! RESULT 
(0-2000 NEGATED. 2000 SHD'0 INTO ACS 
(SUB12I 



(CRY SHD COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



MOVO 0,1 
SUBZ 0,1, SZR 

HALT 

MOV 0,0, SBN 



(2000-2000 SEE ACl SHD'0 
(0 CRY SHD '1 FROM CRYOUT 

HALT IAC0«2000(T) CRY SHD'I 

ADC 2,2 

COM 2,2 (MAKE AC2'0 FOR TEST 
(0-2000 SHOULD«-2000 NEGATED TO ACS 

SUB 0,2 (0-2000 

NEGZ 2,3 (NEGATED SHD'2000 

SUBO 0,3, SZR (2000-2000 SHD'0 AGAIN 

MALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBTS 13,4000 
(ACB'4000 COMING INTO THIS TEST 4000-4000 SHOULD'0 RESULT 
(0-4000 NEGATED-4B00 SHD'0 INTO ACS 
(SUB13I 

MOVO 0,1 

SUBZ 0,1, SZR 

MALT 

MOV 0,0, SBN 

HALT (ACB'4000 CT) CRY SHD'I 

ADC 2,2 

COM 2,2 (MAKE AC2'0 FOR TEST 
(0-4000 SHOULD'-4000 NEGATED TO ACS 

SUB 0,2 (0-4000 

NEGZ 2,3 (NEGATED SHD'4000 

SUBO 0,3, SZR (4000-4000 SHO'0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 0,0 

SUBT8 14,10000 

(AC0'10000 COMING INTO THIS TEST 10000-10000 SHOULO'0 RESULT 
(0-10000 NEGATED-1.0000 SHO'0 INTO ACS 
(5UB14I 



(CRY SHO COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



(4000-4000 SEE ACl SHO'0 
(0 CRY SHO '1 FROM CRYOUT 



(CRY SHD COMP 1 TO 
(CRY OUT FAILED 
(SET UP NEXT TEST 



MOVO 0,1 

SUBZ 0,1, SZK 

HALT 

MOV 0,0, SBN 

HALT (AClil 

ADC 2,2 

COM 2,2 (MAKE »C2»0 FOR TEST 



(10000-10000 SEE ACl SHD'0 
(0 CRY SHO >1 FROM CRYOUT 
00(7) CRY SHD'I 



0047 HNUGC 
01 

02 132556 112400 

03 02557 154420 

04 i92560 116444 

05 02561 063077 

06 02562 101002 

07 02563 063077 
00 02564 101120 
09 

10 
11 
12 

13 02585 105040 

14 02566 106424 

15 02567 083077 

16 02570 101007 

17 02971 063077 

18 02572 192000 

19 02573 150000 
20 

21 02574 112400 

22 02575 154420 

23 02576 116444 

24 02577 063077 

25 02600 101002 

26 02601 063077 

27 02602 101120 
26 

20 
30 
31 

32 02603 105040 

33 02604 106424 

34 02669 063077 

35 02606 101007 

36 02607 063077 

37 02610 152000 
36 02611 150000 
38 

40 02612 112400 

41 02613 194420 

42 02614 116444 

43 02615 063077 

44 02616 101002 

45 02617 063077 

46 02620 101120 
47 

48 
40 
90 

91 02621 105040 

92 02622 106424 

93 02623 083077 

94 02624 101007 

95 02625 083077 

96 02626 192000 

97 02627 150000 
98 

90 02630 112400 
60 02631 194420 



10-10000 SHOULD4-10000 NEGATED TO AC3 
SUB 0,2 10-10000 

NESZ 2,3 (NEGATED 5HO«IB000 

SUBO 0,3, SZR 110000-10000 SHO«0 AGAIN 

HALT 

MOV 0,0, SZC 

MALT 

MUVZL 0,0 

SUBTS 15,20000 

IAC0>20000 COMING INTO THIS TEST 20000-20000 SHOULD"* RESULT 
10-20000 NEGATED. 20000 »MO«0 INTO AC3 
ISUB15I 



ICRY SHD COUP 1 TO 
ICRY OUT FAILED 
ISET UP NEXT TEST 



0046 MNLGC 

01 02632 116444 

02 02633 063077 

03 02634 101002 

04 02635 083077 

05 02636 10112" 
06 

07 



SUBO 0,3,SZR 

HALT 

MOV 0,0, SZC 

MALT 
MOVZL 0,0 



1100000-100000 SHD'0 AGAIN 

ICRY SMD COMP 1 TO 
ICRY OUT FAILED 
ISET UP NEXT TEST 



MOVU 0,1 

suez 0,1, szr 

MALT 

MOV 0,0, SBN 



ICRY SHD COMP 1 TO 
(CRY OUT PAILEO 
ISET UP NEXT TEST 



(20000-20000 SEE AC1 SHD*0 
10 CRY SHD «1 PROM CRYOUT 

HALT |AC0«20000Ct) CRY SHD«1 

ADC 2,2 

COM 2,2 (HAKE AC2>0 FOR TEST 
10-20000 SHOULD4-20000 NEGATED TO ACS 

SUB 0,2 (0-20000 

NEGZ 2,3 (NEGATED SHD'20000 

SUBO 0,3, SZR (20000-20000 3HO«0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

MOVZL 6,0 

SUBTS 16,40000 
IAC0'40000 COMING INTO THIS TEST 40000-40000 SHOULD'0 RESULT 
10-40000 NEGATEO-40000 SHD"0 INTO ACS 
(SUB16I 

NOVO 0,1 

SUBZ 0,1, SZR 

HALT 14*000-40000 SEE AC1 SHO>0 

MOV 0,0, SBN 10 CRY SHO Pi FROM CRYOUT 

HALT IAC0«40«00C?) CRY SHO'l 

ADC 2,2 

COM 2,2 (MAKE AC2>0 FOR TEST 
10-40000 SHOULD»-40000 NEGATEO TO AC3 

SUB 0,2 10-40000 

NEGZ 2,3 (NEGATED SHD'40000 

SUBD 0,3, SZR 140000-40800 SHO>0 AGAIN 

HALT 

MOV 0,0, SZC 

HALT 

HOVZL 0,0 

SUBTS 17,100000 
|AC0>100000 COMING INTO THIS TEST 100000-100000 SHOULD«0 RESUL 
10-100000 NEGATED-100000 SHD«0 INTO AC3 
ISU817I 



ICRY SHO COMP 1 TO 
ICRY OUT FAILED 
ISET UP NEXT TEST 



HDVO 0,1 

SUBZ 0,1, SZR 

HALT 

MOV 0,0, SBN 



1100000-100000 SEE AC1 SMD«0 
10 CRY SHD >1 FROM CRYOUT 



HALT IAC0>100000(T) CRY SHD'l 
ADC 2,2 

COM 2,2 IMAKE AC240 FOR TEST 
10-100000 SHOULD4-100000 NEGATED TO ACS 
SUB 0,2 10-106000 

NEGZ 2,3 INEGATEO SHD'1*0*B* 



1H04M MinILUC 


«J 






02 






13 


1-263/ 


102400 


*14 


126H 


1P5040 


IS 


02611 


.,20065 


46 


il?642 


1P1005 


«/ 


■12640 


063077 


b 


02014 


W3234 


513 


02645 


063077 


1 I'- 






ll 






12 






U 






11 






16 






lt> 






17 






18 






ly 






2e 






21 






32 






23 






21 






25 






2b 






27 






?B 






2i 






30 






31 






.52 






3 3 


02646 


126000 


31 


«,?61/ 


1310H0 


36 


1*2650 


1351" 


3c 


02b5l 


020065 


37 


02652 


133400 


3B 


U2653 


157400 


3S 


«2654 


174004 


lie 


02655 


063077 


41 






12 






IS 


02056 


1520.00 


41 


vits; 


155000 


45 


02060 


1 41000 


46 


H2R61 


024065 


47 


H2t>62 


157400 


4b 


22663 


I6J4H0 


4!( 


02661 


10^0^4 


5(1 


02665 


«63077 


51 






32 






5>) 


02666 


176WB0 


54 


02667 


161000 


55 


«i2o70 


1 S 5 Is 


56 


H2671 


<3 3 ti il 6 S 


57 


1/2672 


1634evj 


5b 


12673 


1P74U0 


5S. 


H2674 


124004 


St" 


0267S 


» 63/77 



IUOA0 ACCUMULATOR TESTS FIRST MKI FIRST LOA 
(LOAac: 



SU« 0,0 
MOVO 0,1 
LUA n,Kl 

mov 0,e,SN«i 

HALT 

MOVZR* 0,1, SZH 

HALT 



(Kill 

iac is at least hon ztrq 
(uiu not load alu with+1 
(check ac0 to really«+1 
(see acb not«*i 

(first usfc of mki ok loa instruction 

(incorrect result in ac0. coulo be oue tu any of 

(a variety uf problems including efa 

(if m«i does not set alc instruction decodes as comz 1,1) 

iacb »1ll»-1 ano carry »ill«0 

(if instruction decodes as i/o it>'s niu 40c»c0«ej 

(if data in acb is uther than a ok -1 efa 

(ueflnf macho to vekify lua dues not uisturb other ac's 
.macro l0at1 



0050 MNLGC 










"ij 




IUAT 1 


''4,3.0, 


.1.2 


■> i 


1 LOA04: 








*3 02676 10*000 




AOC H, 


.0 (SET 


AC0«-1 


04 02677 1P5000 




MOV 0, 


.1 




05 02/00 111000 




MOV Si, 


,? 




06 027?l 034065 




LUA 3 


,<1 


FLO 


•ri 027ts«! 107400 




ANP 0, 


,1 




0b /27P3 133400 




AND 1 , 


,2 




4S 02704 15.i0.il 




COM ?, 


2, SIR 


(AC 


IV- ij2/L5 063P77 




HALT 




ILD 



♦1 TO AC3 



(AC2 5HD i-l 

3 OiST ACB.AC1.AC2 



(LDAM : 



APC A3, A3 
MOV A3.A4 
MUV »3,«5 
LOA »i!,Kl 
ANU «3,*4 
ANU A4.A5 
COM »5,«5,SZK 
HALT 



(LDA01 : 



(SET AC»3«-1 
(LOAD ♦! TO AC«2 



(ACa5 SHD «-l 

(LDA UF a2 OIST AC*3 , Al>4, AC«b 



LUAT1 HI, 0,1, 2, J 

AUC 1,1 (SET AC1> 

MUV 1,2 

MUV 1,3 

LUA 0,K1 

AND 1,2 

AND 2,3 

COM 3,3,SZR 

HALT 

LUAT1 02,1.2,3,0 



(LOAO +1 TO ACB 



(AC3 SHD «-l 

(LOA UF a DIST AC1.AC2.AC3 



1LDAP3! 



AUC 2,2 (SET AC2"-1 

MUV 2,3 

MUV 2,0 

LDA 1 ,Kl 

AND 2,3 

AND 3,0 

COM <",0,SlR 

MALT 

LUAT1 03,2,3,0,1 



(LOAO ♦ ! TO AC1 



(AC0 SHD «-l 

(LDA UF 1 DIST AC2.AC3.AC0 



AUC 3,3 (SET AC3«-1 
MUV 3,1? 
MOV 3,1 

2.K1 



LDA 
AND 3,0 
ANU 0.1 
CUM I,], SiH 
HALT 



(LOAD ♦! 10 AL2 



(AC1 SHD =-1 

(LOA OF 2 DIST AC3.AC0.AC1 



10051 MNLI.C 
11 

if. 02700 <issiii3 

03 B2/a/ »?<u« 

4 B2710 1074U4 

B6 <l2711 0S3S177 

06 «l2712 u24114 

07 02713 l'MU'P 
16 M2714 m 6 <1 tl 4 
OSS tf2715 »S3«77 



(FURTHER lEbT OK LDA INSTRUCTION 
LUA 0.K25252 
LO» 1,1(52525 
AnO 0,1. SZR 
HALT 

LDA I.K52525 
KC1VL 0,» 
SUB 0,1, SZR 
HALT 



,j2716 102745 
<i?/17 101324 



ki2721 
-12/22 



1812323 
1013K2 



!»062 MNLliC 
01 

M> 
"I A 
SIS 
si 6 
»17 n272fe Bfi3"77 

aa 

Hi, 
n- 

11 02723 «;630/7 
12 

13 «<27?4 102722 

14 02725 lk"13«3 

15 02/25 £63077 
IS 

17 02727 1812725 

IB H273u 101344 

16 ki2731 »>63077 
20 

21 

22 

23 

24 

26 

2b 

27 

2b 

29 

3e 

31 

32 

33 

34 

3S 

30 

.57 

38 02732 020065 

3tt 02733 024100 

40 192734 11532" 

41 02735 130404 

42 02736 063077 
43 

44 
45 

46 02737 «i20f66 

47 02740 024101 
4b 02741 115320 
49 02742 136404 
561 02743 063077 
51 

52 
53 

54 162/44 d2id070 

55 02745 024102 

56 02746 115320 

57 «)2747 1304B4 
5b C2750 063077 

3D 
60 



»HkSi 
(LALC 



TEST CJF OV1E ShAP »S" 
.lRB.IRi INTO ALU SHIFTER 



SuBOS 0,0, SnR 
MuV*S 01,0, SZR 
HALT 
«P«>» : 

AuCZS 0,0, SNC 
MUVS »,0,SZC 
HALT 

«P02: 

SuBZS 0,0, 5*C 
MUVS> 0,0, SNC 
HALT 

«P031 

subzs 0,0, snr 
mcivus b,0,szr 
HALT 
(ERROR DEPENDS UN A 



(FIRST USE OF "b" ACB«0 
(EXAMINE ACB FOR »S«AP" ERR 

(CRY SHU REMAIN.B 

(SAME 

(SEE ZC SHIFTER 

(CRY SHU REMAINS 

(SAME 

(SEE ZC SHIFTER 

(A 1 IN CRY SHO NOT AFFECT "S" 
(TRY S«AP B'S «ITH CRY'l 
(EXAMINE ACB FOR CRY "S" 
IN BIT B OR 15 SEE ALU SHIFTER 



(DEFINE S»AP TEST MACHO 

.MACRO SkPTS 
(AC0««6 AC1«»7 
|S»PM I 

LDA •),»* 

LUA 1,«3 

MUVZS 0,3 

sue i,3,szr 

HALT 



(GET »6 

1*7 EXPECTED RESULT 

(«S« BIT *4 TO BIT 

(FAILED EX AC2 



SkPT5 04,K1,K400, 15(7,1,4 
(AC0«1 AC1"400 
(SMP04! 

LOA 0,K1 
LDA 1,M00 
MUVZS 0,3 
SUB 1,3,S2R 
HALT 



(SET I 

(400 EXPECTED RESULT 

("S" BIT 15 TO BIT 7 



(FAILED EX AC2 
SwPTS 05,K2,K100&,14,6,2,ieBB 

(ACB»2 ACl«1000 



LDA 0,K2 
LUA 1,«1000 
MUVZS 0,3 
SUB 1.3.SZR 
HALT 



S4PTS 06,*4,K20B0,13,5,4,2BB0 

[AC0»4 ACl'2000 



(GET 2 

(1P00 EXPECTED RESULT 

1"S" BIT 14 TO BIT 6 

(FAILED EX AL2 



LDA 81, K4 
LDA 1,K2000 
MUVZS 0,3 
SUB 1,3,S4R 

halt 



(SET 4 

1200a EXPECTED RESULT 

("S" BIT 13 TO BIT 5 

(FAILED EX AC2 



S«PTS P7 ,<10.K4000, 12, 4> IB, 4000 

l»Cl!»l? ACl»4000 



IGET 181 

(4000 EXPtCTEU RESULT 

("S" BIT 12 Til BIT 4 



0053 "NUbC 

ill lo»P07: 

02 027S1 „9'A"72 L>14 0.K10 

03 02752 *:24J03 LDA l f K4"uH 
<4 0275J 115320 KUVZS 0,3 
05 02754 130404 SUB 1,3,5ZR 

15 02755 *B3077 MALI (FAILED tX AC2 
"> S«PTS 08,K20,K10K, 11, 3,2«, 1000H 
He IAC0»20 4C1M00B0 

09 iswpbb: 

IB »27bo «20073 LUA S> , K 2 P (GE1 281 

11 02767 1:241^4 LUA 1.K1KK (10000 EXPECTED RESULT 

12 02760 115320 MUVZS a, 3 |»S" Bit 11 TCI BIT 3 

13 02761 130404 SuB 1,3,S2R 

14 02762 iffi3077 HALT (FAILED EX AC2 
13 SfcPTS 09,*40,K20K, 10,2,40,20000 
lb (ACu«40 act «2«>Bn!Pi 

17 (Swt-09: 

18 02763 d20i»74 LUA 0,K40 /GET 40 

19 027«4 t241»5 LUA l,K2nn (20000 EXPECTED RESUH 

?<•' i'2763 115320 HUVZS 19,3 l"S» BIT 10 TCI BIT 2 

31 i,?7S6 1J64H4 SuB 1,3,SZR 

22 ..2767 *63l"77 HALT (FAILED EX AC2 

23 SKPTS 10,K100,K40|>.,9,1,1<»0,40000 

24 (AC0«100 AC1»40h0u 
26 iS^Plf.: 

26 02770 ./2«,075 LUA a, Hint! (GET 10H 

27 02771 ^24108 LuA t,K40K (40000 EXPECTED RESULT 

28 02772 115320 >-UVZS 0,3 (»S" BIT 9 TO BIT 1 

29 H277J 1364*4 SUB 1.3.SZR 

30 02774 ►fi3»77 HALT (FAILED tX AC2 

31 SttPTS 11, K200,K100K, 8, 0,200, 100000 

32 1AC0S200 AC1»1000H0 

33 (S*Pli: 

34 02775 k'20076 LUA 0,K200 (GE1 200 

3b ».277b 124H7 LDA 1,K10»K (100000 EXPECTED RESULT 

16 0277/ 116320 1UVZS 0,3 ("S" BIT 8 TD BIT 
i7 «3000 1304,14 SUB 1,3,SZR 

3B 03t.Pl «63<77 HALT (FAILED EX AC2 

39 S«PTS 12,H4»P,K1,7,15,400, 1 

40 (AC0=400 AC1»1 

41 (SHP12: 

42 >"3002 t2H100 LOA 0,K400 (GET 400 

43 03003 t240Ob LUA 1,K1 n EXPECTED RESULT 

44 0J004 116320 "0V2S 0,3 l"S" BIT 7 TO BIT IS 

46 i'300b 136404 SUB 1,3,SZH 

41- 03000 <S3»77 HALT (FAILED tX AC2 

47 S»PTS 13,Klti00,ft2,6, 14, 1000,2 
46 (AC0«1000 AC 1 •? 

49 [!>*P131 

50 (,3Bf7 .'2O101 LOA 0.K1000 rGEI 1000 

51 »i3«1«j ..2400(5 LUA 1,K2 (2 EXPECTED RESULT 

52 U30I1 115320 MUVZS 0,3 ("S" BIT 6 TO BIT 14 

53 H3012 136404 SUB 1,3,SZR 

54 03013 «6J077 HALT (FAILED EX AC2 
56 SwPTS 14, K2000,K4,S, 13,2000,4 

56 (AC0*2000 AC1«4 

57 jskpm: 

58 030)4 £20102 LOA 0.K20B0 (GET 2000 

59 «3015 «2407P LuA 1,K4 (4 EXPECTED RESULT 

60 t3016 116320 MUViS 0,3 ("S" BIT 5 TO BIT 13 



0054 l-NLGC 

01 03017 13b4li4 SUB 1,3,!>ZR 

02 03020 063077 MALI (FAILED EX AC2 
^3 SfcPTS. 15,K4»i0a,K10, 4, 12,4000, 10 

04 (AC0=4000 »C1»10 

05 (!>l»P15: 

Jit *3021 £2.Ma3 LU* 0,1(4000 (GET 4B00 

0/ K3022 i?4072 LCA l.Kld 110 EXPECTED RESULT 

IB 03023 115320 HUYZS 0,3 ("S" BIT 4 TO BIT 12 

■19 a3024 1304n4 SUB l,3,!iJR 

U wSu2S B6O077 HALT (FAILED tX AC2 

11 S«PTS 16, K10K.K20, 3, 1 1 , 10000,20 

12 (AL0'10000 AC1*20 

13 (b«Plb: 

14 03026 ;i20!04 LUA !>,K1PK IGET 10000 

15 030P7 0?4»73 LuA 1,K20 (20 EXPECTED RESULT 

16 03030. 115320 HOV/S 0,3 (»S« BIT 3 TO BIT 11 

17 03031 136404 SUB 1,3,SZR 

IB 03032 HB3077 HALT (FAILED EX AC2 

19 ShPTS 17, K20K.K40, 2, 10,20000,40 

20 MC0»20000 AC1«40 

21 (S»P17I 

22 03133 n2wle5 LUA 0,<20K (GET 20000 

23 u3034 024074 LDA 1,<40 (40 EXPECTED RESULT 

24 d3035 115320 HOVZS 0,3 |"S" BIT 2 TO BIT 10 
2b t'3036 1364^4 SuB l,3,£iZR 

26 03037 «.63P77 HALT (FAILED EX AC2 

27 SnPTS IB, M0K.K100, 1,9,40000, 100 

28 (AC0>40000 ACl«100 

29 (SnPie: 

30 03040 (i20106 LDA 0.K40K (GET 40000 

31 03041 «24075 LDA 1,«100 (100 EXPECTED RESULT 

32 03042 115320 KOVZS 0,3 ("S" BIT 1 TO BIT 9 
)3 03043 13b4»4 SUB 1,3,JZR 

34 »;3b44 t:S30/7 HALT (FAILED EX AC2 

35 SkPTS 19, M00K.K200, 0,8, 100000, 200 
3b IAC0«100000 AC1I200 

i7 [SWP19! 

3b 03»,4b it?,i)07 LUA 0,K10|^K (GET 100000 

39 t304b a2407«i LUA l,«2eo (200 EXPECTED RESULT 

40 03047 115320 HUV7.S 0,3 ("S" BIT TO BIT 8 

41 «-305k 136404 SuB l,3,SZR 

42 ^i3»bl 063077 HALT (FAILEO EX AC2 



U'ftbS MNLKC 


01 






IE 






0,5 






ad 






05 






o& 






37 






=10 






AS, 






I'- 






ll 






12 






1J 






14 


u3o52 


102000 


15 


o3(J53 


lunoi b 


16 


[-3054 


1 A 4 


17 


o3o55 


B6JP77 


if 


03d56 


102014 


in 


O3057 


101004 


2H 


03060 


o63t»77 


ai 






22 






23 


«3B61 


126000 


24 


*3aSd 


124015 


25 


83»63 


124004 


26 


^3064 


o63077 


27 


3 o 6 5 


1265114 


28 


t'3oP6 


125fo4 


29 


03O67 


063077 


30 






SI 






32 


03* 7o 


152000 


33 


03271 


15O015 


34 


o3o72 


1 S^ 004 


35 


03073 


063P77 


3 6 


E3074 


152014 


37 


03075 


151004 


38 


i>3076 


B63077 


39 






40 






41 


03077 


1 7 o 5! o 


42 


03100 


174JX15 


43 


031»1 


17 400,4 


44 


03102 


O6J077 


45 


03103 


17 6014 


46 


031P4 


175004 


47 


03105 


063O77 



(DEFINE 
iM.dm : 



l«LD2i 



MACRO FOR HO LOAD TESTS CI"12" 1 3 
.MACRO NOLOD 



ADC »2,»2 
COMB »2,»2,SNR 
Cut* *ki »?,SZR 

HALT 



iac«2«-i 

[attempt tq make zeros 

IAC»2 SHD HAVE «-l 
|AC»2 ALTtRED IR12-1 



AUC* «2,»2,SZR |NOLOAD 1'S 

MUV *2,»2,SZR IAC»2 SMO STILL'CS 

MALT IIRl2«l DID NUT BLOCK IIS 

NOLUO 1,1" 

AUC o,o IACO»"i 

COMB 0,0, SNR /ATTEMPT 10 MAKE ZEROS 

CUM 9, If, UK IACB SHO HA»E »-l 

MALI IACB AL1ERE0 IR12>1 

AOCB 0,0, SZR JNULOAO l'S 

MOV 0,0, SZR IACB SHU STIlk'B'S 

MALT IIR12»1 OID NOT BLOCK l'S 

NULDO 2,1 



AUC 1,1 MCI' 
COMB 1,1, SNR 
CUM 1,1, SZR 

MALT 



■1 



AuCB 1,1, SZR INOLOAO l'S 



rATTtMPT 10 MAKt ZEROS 
IAC1 SHO HAVE "-1 
IAC1 ALTERED 1R12«1 



MOV 1,1, SZR 
HALT 
NOLOO 3,2 



IAC1 SHD SULL'B'S 
IIR12"! 010 NOT BLtlLK 1 'S 



AuC 2,2 |AC2"-t 

CuMA. 2,2, SNR (ATTEMPT 10 MAKE ZEROS 

COM 2, 2, SZR IAC2 SHO HAVE "-1 

HALT MC2 ALTEREO IR12»1 

AUC« 2, 2, SZR INULOAD l'S 

MOV 2, 2, SZR IAC2 SHO STILL«0'S 

MALT ;IR12«1 DID NOT BLOCK l'S 

NOLOD 4,3 



ADC 3,3 IAC1--1 
COMB 3,3,SNK 
COM 3, 3, SZR 

HALT 



AuC* 3, i, SZR (NOLOAD l'S 



IAT1EMPT TO MAKt ZEROS 
IAC3 SMO HAVE «-l 
IAC3 ALTEREO IH12M 



MUV 3, 3, SZR 
-•ALT 



IAC3 SHO STILL'B'S 
IIR12M DID NOT BLOCK 1 'S 



10056 

01 

>12 
03 
.14 
16 
('6 

7 
(IB 
0» 
IB 

1 1 

12 o 
13 
14 
15 
lb 
17 



IPIRM uSt UP S1A INSTRUCTION 



3100 1020O0 
3107 »4<)133 

3110 i.24133 

3111 130004 

3112 063077 



(NO* 
ISTA01 



AuC 0,0 
STA O.KTST 
LDA l.KTST 
COM 1,2, SZR 
HALT 
STuRt o'S IN 



(FIRST USE OF STA 
(FIRST LDA OF LOC "KTST" 
(SKIP IF LOA SOT -1 BACK 
ILDA FROM LOC "8" IS IN AC1 
LOC KTST RETRY LOA KTST 



3113 loaAOO SUB 0,0 

3114 k.4ol33 STA a, KTST 

3115 024133 LUA 1,KTSI 

3116 125004 MUV 1,1, SZR 

3117 063077 HALT 
(IF EITHER OF ABOVE HALTS EXAMINE LOC CONTAINING STA 
JIN CASE ADDRESSING MODE 1 ENABLED 



(2ND STA IN LOC "KTST" 
(2NU LOA OF LOC "KT5T'' 
(SKP IS LOA SOT B'S BACK 



10057 M»| 
HI 

03 

04 

35 03120 

0b 03121 

47 03122 

18 £3123 

09 103124 

ID 

11 

12 

13 

14 03125 

15 03126 
lb 03127 

17 03130 

18 03131 

19 03132 
21! 

21 
22 

23 03133 

24 03134 
28 03135 
2b 0313b 

27 03137 

28 8314/ 
29 

3a 

31 03141 

32 03142 

33 (13143 

34 03144 

35 (13145 
3b n314b 

37 03147 

38 03150 

39 213151 

40 03152 
41 

42 
43 

44 03153 

45 03154 
4b 03155 

47 0315b 

48 031S7 

49 H 3 1 6 ti 

50 03161 

51 03162 

52 03163 

53 03164 



/CONTINUATION OF LOA TESTS 
IADQRESSING MODE 01 CIR7M IR6»0) 



ILDA29S 



1020100 
*20400 
024110 
1064u4 
063!>77 



iexh 

IAT 
INOx 
rUOA30 



ADC 0,0 (SET AC0«-1 

LDA 0,. (FIRST LDA WITH IR7»1 

LDA 1,KLDA. ;SET LDA 0,, FROM PAGE 

SUB 0,1, SZN (RESULT LAS! 2 LOADS SH [) BE: 

«*LT ILDA IR7«1 FAILED 



ECTtO RESULT IN AC0 PROBABLY LOADED LOC 
THIS POINT IN TEST "LOC 0"»0 
TEST FURWARD "LDA ,♦!» +1 OFFSET 



■0" INSTEAD 



126000 
1*24401 
(120400 
131000 
112404 
;63077 



ADC 1,1 
LDA !,,♦! 

LDA 0,.*0 
MOV 1,2 
SUB 0,2,SZR 
MALT 



(USt 

(NOfc 

rLDA3i: 



(GET NEXT MEM LOC 

IALSO 0<LOA 0,, 

(SAVE LDA RESULTS 

ISKP BOTH LDAIS CORRECT 

IAC0 AND 1 SHD BOTH«LDA 0,. 



NEGATIVE OFFEST FOR THE FIRST TIME 
TEST MODE 01 NEGATIVE OFFSET OF-1 



120000 
•20400 
•24777 
131000 
1 ! 2404 
•63077 



ILDA 
ILDA32 



£34403 
030402 
•24401 

020400 
106414 
<S63?77 
112414 
.563077 
116414 
^63077 



ADC 1,1 
LOA 0,. 

LUA 1,,-1 
MOV 1,2 
SUB 0,2,SZR 
HALT 
ALL AC'S WITH LDA 0, 



LDA 3, ,+3 

LuA 2, .+8 

LDA 1,.*1 

LDA 0,. 

SUBN 0,1, 5ZR 

HALT 

SUBB 0,2,SZk 

HALT 

SUB* 0,3,SZR 

HALT 



(GET THIS INST TO AC0 
(FIRST USE - OFFSET TO AC1 
ISAVE LOA RESULTS 
(SKP BOTH LDA'S CORRECT 

USING FORWARD OFFSETS 



ILDA !,,♦! FAILED 
ILDA 2,.*2 FAILED 
ILDA 3, ,*i FAILED 



(TEST LDA SEQUENCE OF - OFFSETS 



ILDA33: 



•20400 
.•24777 
•30776 
034775 
106414 
4,63077 
112414 
US3077 
116414 
H63077 



LUA 0,. 
LOA 1..-1 

LDA 2, .-2 

LDA 3,, -3 

SUBn 0,1, SZK 

HALT 

SUB* 0,2,SZR 

HALT 

SUB* 0,3,SZR 

HALT 



ILDA ,-1 FAILED 
ILDA ,-2 FAILED 



ILDA 



-3 FAILED 



10056 MNLGC 

91 

32 

03 

04 03165 102400 

05 03160 040133 

06 03167 152000 

07 0317b ,110133 

08 03171 105001 

09 03172 063077 

10 03173 «24133 

11 03174 121225 

12 03175 1010»3 

13 03176 063077 

14 03177 154004 
lb 03200 063077 
16 

17 
IB 
19 
20 

21 03201 176400 

22 03202 040133 

23 03203 014133 

24 03204 105001 

25 03205 063077 

26 03206 024133 

27 03207 120004 
2B 03210 063077 

29 03211 175004 

30 03212 063077 
31 

32 
33 
34 

35 03213 102000 

36 03214 040133 

37 03215 1U120 

38 03216 H10133 

39 03217 U63077 

40 03220 101003 

41 03221 063077 

42 03222 020133 

43 03223 101004 

44 03224 063077 

45 03225 140225 

46 03226 101003 

47 03227 063077 



ITEST 

ff IRS 

(1SZ00I 



FOR EXISTENCE OF ISZ INSTN 
T USE C1F ISZ INSTRUCTION 



SUB 0,1' 

STA 0.K1ST 

ADC 2,2 

ISZ KTST 

MOV 0,1, SKP 

HALT 

LDA 1 , KTST 

MOVZN 1,0, SNR 

MOV 0,?,SflC 

MALT 

COM 2,3,Si:R 

MALT 



ISET AC2»-1 ISZ COULD«LDA OR STA 

1*1 LOC KTST SHD NOka*l 

IALU CRY MIGHT N0T»1 

■ISZ (8*1) SKIPPED 

(SEE SETSKP AND ZR SKIP 

(MAKE SURE ISZ RESULT 

(IS.TO+l 

10*1 DIU N0T«»1 

IISZ CHANGED AC2 



ITEST 

1-1 T 

IFIRS 

( JSZ00I 



FOR EXISTENCE OF DSZ INSTRUCTION 
It I< LOC KTST SH0«-1 
T USE If DSZ INST 



SUB 3,3 

STA 0,«TS1 

DSZ KTST 

MOV 0, !,SKP 

HALT 

LOA l.xTST 

CUM 1,0, 52R 

HALT 

MOV 3,3,S2R 

HALT 



(•1 TO IN LOC KTST 

(DSZ SKIPPED B-l 

(GET DSZ rtESULTS $HD>>1 

IDSZ RESULT N0T>-1 

IAC3 SHD NOT BE OISTURBED 

IOSZ CHANGEO ACS 



IKETEST ISZ TU SKIP AND NOT CMNGE CRY 
1*1 TO -1 IN LOC KT5T 
( ISZ01I 



ADC 0,? 

STA 0,nTST 

MOVZL 0,2 

ISZ KTST 

HALT 

MOV 0,e,SnC 

HALT 

LOA 0,<iST 

MOV 0,',SZH 

HALT 

COMZR 2,0,SnR 

MOV 0,0, SNC 

HALT 



ICKTST)"-! 

l(AC2»-2) CRY'l 

(♦J-l«SETSKIP,ZR 

IISZ-1 DID NOT SKIP 

ITEST CALC 

ICRY OUT CHANGED CRY 



I (LOC 0) DID NOT«0 AFTER ISZ 
IMAKE SURE AC2 STILL 11 -? 



IISZ CHANGED AC2 



10059 MNLGC 

ai 
02 

03 (TEST DSZ StTbKP . ZR IN SKIP LOGIC 

tit iosz.an 

a& 03.130 102520 subzl 0,0 

06 03231 040133 ST* B.KTST I HOC KTST'tt) 

07 03232 11400K COM 0,3 I CAC3*-2) 

0b U3233 014133 DSZ KTST (*l«l»StTSKP , ZR 

09 03234 063077 HALT (USZ DIO NOT SKIP 

ID 03235 101P02 MOV 0,0, SZC (TEST NOT CALC TO STOP CRTOUT 

11 H323b O63077 HALT (CRTOuT CHANGED CRT 

12 03237 160225 COMZR 3.0.SNR 

13 03240 101003 MOV 0,0, SNC (AC3 SHD STILL»-2 

14 03241 063077 HALT lOSi CHANIiED ACS 
15 

16 (FIRST USE Of JMP INSTRUCTION JMP .*2 

17 03242 020402 JMP01I LDA 0,.*? 
lb H3243 115001 MOV 0,3,SKP 
ID 03244 003242 JMP01 

3U 03243 111001 MOV 0,2,SKP (SET TO JMP - 

21 03246 000403 JMP , + 3 

22 03247 000777 JMP .»1 

23 03250 063077 HALT 

24 03251 116414 SUB* 0,3, SIR 

2b 03252 063077 HALT (JMP CHNGED AC0 OR AC3 



(HKST USE OF JSR INSTRUCTION 



(ADRS THIS TEST 

(FIRST USE JSR 

(JSR 010 NOT CHNG PC 



100B0 MNLUC 
01 

02 

03 03233 020402 JSR00: LOA 0,,*2 

34 M204 1«1001 MOV 0,0, SKP 

a5 03255 003233 JSR00 

0b 03296 004402 JSR . *2 

07 03257 063077 HALT 

0b 03260 024070 LOA 1,K4 

0» 1)3261 123000 'DD 1,0 (NOW AC0 AND AC3 SHD 8E« 

10 03262 116414 SUB* 0,3,SZN 

U 03263 063077 HALT IJSR FAILED TO LOAD ACS 

12 (TEST JSR WITH NEG OFFSET 

13 03264 020402 J3R01! LOA 0,.«2 

14 03265 101001 MOV 0,0, SKP 

15 0326b 003264 JSR01 (ADRS THIS TEST 

16 03267 111001 MOV 0,2,SKP 

17 03270 000403 JMP ,*3 

IB 03271 004777 JSR ,-1 (FIRST JSR • OFFSET 

19 03272 063077 HALT (JSR 010 NOT CHNG PC 

20 03273 024071 LOA 1,K6 
71 03274 123000 ADD 1,0 

22 03275 Ub414 SUB* 0,3,SZR 

23 03276 063077 HALT 
24 

25 (NOM TEST LDA USING INDEX MODE 2 

2t (FIRST USE UF INDEXING OFFSET ANO INDEX'S 

27 (LDA34! 

28 03277 102000 ADC 0,0 

89 03300 040133 STA 0,KTST (LOC (KTST)"«l 

30 03301 104000 COM 0,1 ( 

31 03302 044134 STA 1,KTST*1 ( (LOC KTST*l)»B 

32 03303 121400 INC 1,0 

33 03304 030132 LDA 2.A0KTST (GET AODR OF KTST 

34 03305 155400 INC 2,3 (AC3 • AODR KTST *1 

35 03306 025000 LOA 1,0,2 

36 03307 107014 ADD* 0,1, SZR (AC0«»1 [ACU»«1 IF LDA CORRECT 

37 03310 063077 HALT (LOA 1,0,2 FAILED 

3b (MAY HAVE USED AC3 AS INDEX (AC1) KILL'CLOC 1) 
39 

40 I TEST TO MAKE SURE EFA REALLT INDEXES MODE 2 

41 (LDA351' 

42 .13311 102000 ADC 0,0 

43 03312 104000 COM 0,1 

44 03313 131400 INC 1,2 |AC2>1 

45 03314 155400 INC 2,3 (AC3«2 

46 03313 030132 LDA 2,A0KTST (GET ADOR OF KTST 

47 03316 044133 STA l.KTST (LOC KTST«0 

4b 03317 040134 STA »,KTST*l (LOC KTST«l«-l 

49 03320 025001 LDA 1,1,2 (GET (LOC KTST*U TO AC1 

50 13321 106414 SUB* 0,1, SZR 

51 03322 063077 HALT 



10061 

m 

M 

04 

05 /.3 

06 0,3 

07 w3 

36 03 
** 3 
in 
11 

12 

13 »3 

14 03 
16 ,13 

16 n3 

17 03 
lb d3 
19 
20 
21 
22 03 
Hi 03 

24 03 

25 «3 

26 u3 

27 P3 
26 
2B 
J? 
11 
32 
3 3 
14 



u3 
i«3 

3b *>3 

36 i>$ 

37 m 

36 113 
.is 

40 
41 
42 
43 

44 .13 

46 43 

46 03 

47 03 
46 03 
49 03 



353 

35a 



(NO* USt STA MODE 2 INDEXED 

(ALSO FIRST USF OK AN LUA PAGE SIT 8«1 



323 i3«fP72 

324 <s51000 

325 024010 

326 132414 

327 /II53077 



LUA 5,Ki0 
STA 2, fl, 2 
LUA 1,119 
SUB* 1,2, SZR 
HALT 
STA AGAIN WITH 



; 1RY 

(CONTENTS OF LOC IB STILLM 
(STA03: 



(THIS LOA PREV TESTtO 

(STORE 10 IN LOC 1(1 

(DIRECT ACCESS 1 CI 

(N0T«LDA OR STA 

(COULD KAIL EFA DISPXTNO 

OFFSET 



330 />3007P 

331 141400 

332 v4ieal 

333 ^24011 

334 122414 
336 063077 



LOA 2,K10 
INC 2,0 
STA 0,1,2 
LOA 1,11 
SUB« 1,0, SZR 
HALT 



Ml TO LOC 11 

(GET 11 DIRECT 

I 

(STA 0, 1,2 FAILED 



ITRY STA AGAIN KITH . OFFSET 



336 <i300/2 

337 1440B0 
L4SJ77 

341 o2,)007 

342 1.16414 

343 ,463077 



;sTAfu: 



LUA 2,Klei 
COM 2,1 
S1A 1,-1,2 
LCA 0,7 
SUB* 0, l.SZK 
HALT 



(COM 10 TO LOC 7 
(GET IT BACK 
( (LOC 7) SHO'COH 10 
ISTA 1,-1,2 FAILED 



JUSt STA DIRECT TO 30* 

(AND LOA INDEXED MODE 3 Tu RETRIEVE 



ISTA0O: 



344 ^34076 
346 ,30075 

346 ,,54300 

347 160000 

350 '26500 

351 13S414 

352 063077 



LUA 3.K200 
LDA 2.K100 
STA 3,300 
CON 3,0 
LUA 1,100,3 
SUB* 1,3, SZR 
HALT 



IPREP AC2 AND AC3 FOR 
(TESTING INDEX 3 GETS AC3 
(DOUBTFUL THAT UISPXTNO FAILS 

(FIRST USE OF INDEX 3 
(AC1 ANU AC3 5HD«20H 
(LOA DIDN'T GET (LOC 300) 



(TEST LDA INOtXED AC3 KITH - UFKSET 



1STA06: 



34111 

30P7* 

355 1604,j0 

366 04u2?7 

357 026777 

360 1224)4 

361 .)6J»77 



LDA 3.K300 
LOA ?,K20B 
NtG .1,0 
STA 0,2/7 
LUA 1,-1,3 
SLH* 1,M,SZR 
HALT 



(-300 TO LOC 277 
(LOC 277 TO AL1 
(AC1 SHD.AC0 
(LDA 1,-1,3 FAIlED 



I 6 2 f" N 

01 

02 

^3 

0« 

35 

06 d3362 

37 ,13363 

rift »3364 

39 03366 

10 03366 

II 033S7 

12 03370 

13 03371 
14 

16 
16 
I? 
16 
IB 

20 03372 

21 03373 

22 U3374 

23 03376 

24 03376 

25 03377 

26 03400 

27 03«01 
26 03402 

29 W340J 

30 03404 

31 03405 
32 



LGC 



03*073 
0201i'0 
114400 
041000 

» 55001 
W24020 
122414 
063077 



024072 
044133 
130400 
05/010 
K440h7 
4 4*1 1 
122133 
112414 
0630/7 
020133 
106414 
063077 



(START TESUNG AUTO INDEX AND INOIRECTS 
(USING MOUE 2 SAFtST MY 10 LOAD LOC 20 
(AND AVOID "AuTO" 



LOA 2,K20 
LUA 0.K400 
t.i 
0,0,2 



NET, 
STA 



(FIRST REF HEM LOC 28 



(AUT 
1(20 



STA 3,1,? 

LUA 1,20 (FIRST DIRECT REF LOC 20 

SUB* 1,0, SZR (AC1 AND LOC 20 SHD«400 
HALT (REFERENCE LOC 20 FAILED 

ENABLED INTO SET AUTO CUULD FAIL IRJl'l 
AC1 AND AC0 SHOULD ALL«400 



(FIRST USE UF DEFER FULLDaS 

(NOT AUTO INDEXED CUULD HANG UP VIA NOT CPB0 
I3TA0S: 



LUA I, KIP 
STA l.KTST 
NEG 1,2 
STA 2,10 
STA 1,7 
STA 1,11 
LUA 0,»KTST 
SUB* 0,2, SZR 
HALT 

LUA 0,KTST 
SuBo .:, 1,SZK 
HALT 



(AC0«11 AuTU SET PREMATURELY 



(PREPARE REGISTERS 
(FOR TEST 

MB'-m 

(7 AND 11 

(•♦18 

(FIRST TIME IR5.1 

(AC2 AND ACa SHD«-1« 

(FIRST DEFER FAILED 

(LOC KTST SHD«1B 

(AUTD INC OR UEC LOC: KTST 



14)063 mnlgc 
31 

«t 
03 

*IS »3409 »?4I11 
a6 H34P7 B44«2H 
017 B341H 12.)4b»> 
Bb B3411 f4^3dl 
(19 B3412 «443b!" 
li] B341J B44277 

11 b34|4 k36?2b 

12 B3413 11S414 

13 £13410 B63P77 

14 V3417 B3BH2H 
13 0342b 12341)0 
lb (13421 146414 
17 B3422 B635I77 
18 

19 

2B 

21 

22 

23 

24 

2b U3423 D24072 

2b v<3424 «144»JI» 

27 B342S 1344b* 

2B U3426 B54M7 

29 r3427 o44l"l") 

30 B3430 0441911 

31 03431 022030 

32 1)3432 116414 

33 B3433 B63077 

34 03434 B2B030 
3b B343b 1154B0 
3b 2343b 136414 
37 »)3437 B63C77 



(NCI* TEST OtFER VIA AUTQ LOC 20 

(FIRST TIME FOR AOTO 

(IF II DOESN'T CLtAH SOOO LUCK + 1 InST'S STARTS 



ISTAU«: 

LUA l,K3Pf) 

ST A 1,2B 

NfcG 1,8 

STA 0,3B1 

STA 1,3UB 

S1A 1,277 

LDA 3,»2P 

Sutlx H,3,SZR 

HALT 

IDA 2,2B 

ISC 1,1 

Sufjn 2.1, SIR 

HALT 

(AUTO OtC COULD HAVE SET 
(CONTENTS OF LOC 2D <ULL«277 
IOK IF UEFFH tLRS PREMATURE AC3 KILL«301 



(PREPARE REG'S 

I (20) 3MB AND 277»300 

I (3b1)«-3BB 



(FIRST 1IME AUTO 

((3B1) AND AC3 SHD--3B 

(AUTO C»2b) FAILED LDA 



I (2D) SMD ♦! T0'3k)l 
(»2b DID NOT *\ 



(NQ« TEST AUTU DEC »3b 
(FIRST TIME FOR AUTO DEC 
(STAlii: 

LUA 1.K10 

STA 1,3B 

NtG 1,3 

STA 3,7 

31 A 1,10 

STA 1,11 

LDA e,#JP 

Sub* b,3,szr 

HALT 

LUA 0,3« 

INC 0,3 

SUB* 1,3,SZR 

HALT 



(NEXT STA COULD HURT IR12M 
(NO SET AUTO SO AUTO DEC SHI>»0 
(ALU 12 HAS»1 PREVIOUSLY THOUGH 
(7«-l0 
110 11»*1D 

(FIRST AUTO OEC 
(ACI1 AND 3 SHD*-1B 
(FIRST AUTO OEC FAILED 



( (3ti) NQT*7 AUTO OEC 



1B0O4 MNLGC 

01 

02 

03 

914 K344B B24122 

0b B3441 B2B132 

"16 B3442 12J0»)0 

0)7 S'3443 B40133 

16 C3444 424111 

as t)344b H44134 

111) 03446 134400 

11 03447 B543BB 

12 m34bd B443.ll 

13 U34S1 B44277 

14 B3452 032133 
lb 03453 156414 
16 B3454 Bfi30/7 



(CASCADE DEFERS THROUGH KTST AND «TST»1 
(FIRST DEFER DEFERRED 
(STA1 II 



(CREATE »KTST*1 

( (LUC KTST)MKTST*1 

((LOC KTST*1)»3H0 



LDA 1 


,RCOM 


LUA 0, 


,AUKTST 


ADD 1, 


,1 


STA m, 


,KTST 


LDA 1; 


,K30« 


STA 1 


,KrsT*i 


NEC I 


.3 


STA 3 


.300 


STA 1 


,301 


STA 1 


.277 


LUA 2 


,»KTST 


SuB# ; 


2,3,SZR 


HALT 





i (30e)>-30d 

( (301)"J0U 

( (277)«300 

(SHU ALSO DEFER ♦KTSTtl TO LOC 300 

(AC2.3 SHO 6OTHI-30B 

(UEFER UEFERREO FAILED 



10066 "NLliC 

HI 

02 

»o 

*t 03455 102620 

05 03456 030*73 

*b M3457 o34o/4 

H7 B346o llJfe? 

*8 03461 117000 

09 03462 051fl»* LUOPl: 

It) 03463 151400 

I) 1)3464 156414 

12 03465 OIM775 

13 03466 024405 

14 0346; 044P24 
lb 03470 024423 
lb o347l 044033 
1? 03472 OP2P20 
IB 03473 0*3474 STInCI 

19 03474 063077 

20 03475 024062 

21 r347o „3oc-73 

22 03477 1 1 J £■ «■ a 

23 03500 o*b'»o LU0P2: 

24 035P1 15140? 
29 03502 156414 

26 03503 <;63«77 

27 SJ3504 132414 

28 03505 oi»i-773 

29 «350b v34(»24 
SB 03507 «3o764 

31 035H 15b014 

32 03511 OSJ077 

33 o3bl2 ,to20J7 

34 U3S13 003515 STOtCi 
3a 03514 0t*04o2 

36 o35!5 063877 

37 O3510 024064 

38 03517 030063 
3k O3520 o35l'o0 LUOPJ: 

40 03521 17O4B0 

41 03522 156414 

42 03523 .'63077 

43 03524 151400 

44 03525 132414 
4b 03526 -30.-772 
4b U3527 O340J3 

47 03530 03«i7b3 

48 03531 172014 

49 03532 ,:63!-77 
50 



(STORE INDlRF.IT ADDRESSES IN uOtS 20-37 
I3TA12: 

(GENERATE 1100000' 

TLOAO START AUR 



SoBZR B,0 

LOA 2,kko 
LUA 3.K40 
ADO a, 2 
ADD 0,3 
STA 2,B,2 
INC 2,2 
SUB* 2,3,6ZK 
JMP LOOP) 
LDA l.STINC 
STA 1,24 
LDA 1,S1DEC 
STA 1,33 
JMP #20 
.♦1 
HALT 

LDA 1,C24 
LDA 2,K20 
ADO 0,2 
LU» 3,?,? 
INC ?,2 
SUBR 2.3.SZH 
MALT 

SUBS 1,2,SZK 
JMP LU0P2 
LuA 3,24 
LDA 2.STINC 
AOC» 2,3,SZR 
HALT 
JMP P37 
.♦2 

JMP ,*2 
HALT 

LuA 1.C37 
LDA 2,C34 
LUA 3,B,2 
INC 3,3 
SDB« 2,3,!>?K 
HALT 
InC 2,2 
SuBx 1.2.SZR 
JMP L00P3 
LuA 3,33 
LUA 2,STDEC 
AOCfc 3,2,SZK 
HALT 



(LOAD UPPER LIMIT 
(SET INDIRECT BIT 

(STUFF LOCATION 

(DONE YET? 

(UPDATE COMPLETION ADDRESSES 

(START AUTO INCREMENT CHAIN TEST 

(LUCATION 24 NOT INCREMENTED 
(BUFFER ULlM ■•100B24' 

(set inuirect bit 
(get updated addrtss 

rtest fur increment 
(Fail- location not incremented 



(CHECK FOR UPUATING 01= DIRECT JUMP 
(CELLS IN AUTO INCREMENT LOCATIONS 



(FAIL- CELL 24 NUT INCREMENTED 
(START AU10 DECREMENT CHAIN TEST 



(LOCATION 30 NUT DECREMENTED 
(LOAD ULIM ='100037' 
(LOAD rtST BUF START ADURESS 
(GET UPDATED ADDRESS 

(TEST FOR DECREMENT 
(FAIL- LOCATION NOT OECRtMENTEU 

(TEST FUR ENO OF BUFFER 

(CHECH FOR UPDATING OF DIRELT JUMP 
(CELLS IN AUTO DECREMENT LOCATIONS 

(FAIL- CELL 33 NOT DECREMENTED 



10066 MNLBC 

01 

02 

aj 03533 0204H? JMPu?: 

04 1,3534 115001 

05 513535 003533 
«b 0353b 002403 
07 »3537 b.63077 
SB 03540 063077 

0B 03541 1U3544 JHP2LI 

10 03542 o63077 

11 03543 063077 

12 03544 003545 

13 03645 116414 

14 03546 <,63077 
15 

16 
1/ 
IB «,3547 020413 

15 l*355o 040134 

20 <i355l ldl40« 

21 03552 ^40133 

22 03553 t244in 

23 03554 044300 

24 03555 1254o» 

25 o355b (144301 
2b 03557 »,b2132 
27 *>356o 063277 

26 03561 06JC77 
29 H3562 o»230H JM3H 
3e <l3563 <!?3564 
31 03564 ^6J»-77 
32 

34 
35 
36 

37 i"?565 030U1 

38 0356b 144400 

39 03567 044301 

40 0357,) 044277 

41 03571 14140JI 

42 H3572 o4o3oo 

43 03573 153243 

44 t.3574 035P0C 

45 03575 116414 

46 0357b «63l»77 



(IEST JMP "#» TO BLOCK SETFETCH AND 2»RA0R 1 



LDA o,,*2 

MUV ei,3,SKP 

JMPM2 

JMP JJ-PPL 

HALT 

HAL! 

• .♦3 

HALT 

HALT 

.♦1 

SUB* 0,J,SZR 



HALT 



(JMP » FAILED TU 
(JMP AT ALL 



ll> KAS IGNORED 

(».*3 MAY BE SKIP ALSO 



(ACo OR 3 CHANGED ON A JMP* 



(JMP SHOULD NUT GENERATE SETSKIP "JMP (J» 
I-MPB3: 



LUA a,JM3K 

STA H,KTST+1 

INC 0,M 

ST* B.KTST 

LUA l,Jri3R + l 

STA l.Iloo 

INC 1,1 

STA | ,318 1 

JMP »At)KTST 

HALT 

HALT 

JMP »3Ho 

.♦1 

HALT 



(LDA INDEXED »ITH BIT B^l 
(SHOULO NOT DEFER 



(JMP »3B0 

(TO LOC KTST*1 



(JMP H3B1 TO KTST 
(ERROR RETU TU LOC KTST 
(OK RETU TO LOC KTST 



(L0A36: 



LLA 2,K3f-B 
NEG 2,1 
ST* l,!tl 
STA 1,277 
INC 2,0 
STA i»,3o? 
iLDuR 2,2 
LPA 3, B, 2 
SDH* K,3,SZR 
HALT 



l» "ILL GET 381 IN ERROR 
(SET BIT B«l 

(IR5»B SHD NOT DEFER 

(INDEX "CPBB" DEFERRED 



ILUA 4UT0 "EG 2H SHOULD HOT OfeFEH 
(*HtN IK5.8 AND C22) BIT t)«l 



|0G67 MNLIjC 
S"2 

0>3 

ill 4 (L0A3/S 

lb P3577 '030P73 LDA 2,K*(t 

Kb O360IC ►•34111 LOA 3.K38B 

H7 «!3bl"l <)543e*' STA 3,3BP 

88 036*2 O54301 STA 3.3S'l 

)Sl »)3bP3 17724? ADOOR 3,3 

1? B36P4 05bB8f» S r * 3,8,2 

U »!3bS>5 I5324<» AUDLR 2,2 

12 «3bl»« is?l!*8'.» LTi» A, 8, 2 

13 

l4 IJSK n I 1 H ml «■! IN INUEX REG 

[i, ISHUULO NUT ntFfc" AND SHD NOT 

lb »ALLO« BIT B INTO »C3 

17 

lb (JSHP2: 

19 aZb<*7 n2<]4o2 LUA 8,,*2 

28 03610 181»0l "LV tl,tl,SKP 

21 «.301t 0W36/7 JS82K 

22 M3bli 030122 LUA 2.KC0H ICDM B,0,SKP IN5TK. 

23 a3613 $5/133 STA 2, KTST »TD LLC KTS1 -CO* B.b.SKP 

24 6)3614 „24132 LUA 1,»1)KTST IUET ADUR OF KTST 

25 33l>19 1330*0 »L0 1,2 
2b o3blo o24Hl LIA 1 .K3BIW 

27 83617 13724i" AOOUH 1,3 

28 03b2» '<4134 STA l,«!Sltl .#388 (TD KEEP INVALID .) 
il Mbit 04330* STA ,.3** >OEFEK INCORRECT KETURN 
38 03b2k ,134121 LDA 3,KjRtT '""L!'*' „,,„ 

31 03623 (S41JS SIA 3,KTST2 (TO GET US BALK 

"""«!£$; 5s" Hi'* XKTST2) BIT 8.1 IK*.! CJBRKT.T) 

33 .,368b '"• = 377 )At!OV£ J jsH S«U NUT DEFER JHR 8,3 IN LOC KTSU2 

» & J5HU tfWING uS BACH TO JSR +1 

3b 83b26 175112 «"VL« 3,J,SZC l»CJ bIT 8 SHO»B 

37 83627 U63P77 J5K2KS HALT 

36 P3630 1888188 ADC 1,1 

3« 83631 107CO8 ALU f!,l 

4t> 03632 131414 SUBB l.J.SZK 

41 C3633 063*77 HALT 

42 



.GENERATE ADOK OF KTST* l*6ITB= 1 



lOEFEKRtD OK AC3 BIT 8«1 

I4C1.JS82.-1 
(AC3 SHD.JSR*1 
MRQNG ADDRS IN AC3 



IoodB HNLbC 

Sll ITEST I»Z Tu NOT ALTER AC'S 

$2 j rF.nP po 

013 1IS4821 

84 H3634 lr»il2i» AuCZL 0,« 

(19 „3b35 ,,4,1133 STA C.KIST l(KTST).-2 

)o 03636 1P24M0 SuB 8,8 

87 03637 126408 SuB 1,1 IAC'5 ALL"? 

10 0364n lbi4o8 SUB 2,2 
OS 03041 17640P SUB 3,3 

lis 03642 018133 ISZ KTS1 |CKTST5»-1 

11 03643 014133 DSZ KTST ICKTSTJ-2 

12 -3044 fc.10133 ISZ KTST (CKTST).-l 

13 «364a olotJ3 I5Z KTST |CKTST)»B 

14 t 364b aS3i»77 HALT 
16 *i3b47 123C-B ADO 1 . » 

16 <;3b5«l 143BJ1" AOP 2,H 

17 i3b51 lbO^U ADD« 3,8,SZK 
16 ii3652 ^63<>77 HALT 
IS, «i3bb3 «-2"133 LU» K.KTST 
2v S"36S4 li*l»a4 «UV 8,P,SiR 
21 i3bbb «63l!77 HALT 

" ilLST AUAIN H'S TU NOT ALTER ONtS 

;i ;ISZ83: 

8S oSbie l^K'' SUB «,H 

2b 1,3057 Pi4«)133 STA ^l.KTST 

27 0306/, lJ!kj»U*> CUP ffitl 

28 .13661 12bi»UP ALC 1,1 
2SI «,3662 1528HH AUC 2,2 
3a H3663 176S4i» AOCO 3,3 

31 t;3b64 ,n<.133 ISZ KTST ,„,,-, o 

32 «b65 »J1^133 ISZ KTST IlKTST "2 

33 »3b6b 01413! OSZ KTST HKTST)<1 

34 ,13667 175404 INC 3,3,SZR 

35 J>3b7». 0fJ?77 HALT 

3b o3671 130PM Ai)C 1,3 

37 H3672 150803 AUC 2.3.SNC 

3B ,'3673 llbt»14 AuC« 8,3,SZR 

3Sl 03674 /IS3077 HALT IAC1-2 OR 3 

48 



lACiB NOT.B OR ISZ 5KP0 



JAC1-2-UR 3 ALTEOEO "ISZ" 

I tKTST) SMO » 8 

HSZ KTST DID NOT CHNG (KTSTJ 



U>069 mnl 

*i 

B2 

01 !»3673 

64 fl3&76 

a5 H3677 

an u' 5 / ia id 

*7 »i37idl 

as *3/i«2 

<i!y /37P3 

IB IS37K4 

11 »i37l»3 

12 «i?7P0 
IS .137K7 
14 M/lu 

13 B3711 
10 

17 

IB H3712 
Ik 1 3 / 1 J 
2«i »)37 14 

21 <i371S 

22 M/16 

23 t"3/l/ 

24 *i3/2k 
20 H37P1 
2b »372* 

27 i»3723 

28 «3724 
ilb 03/23 
tr 

31 
32 
33 

34 »3/2t> 

35 *(3727 
3b tf3/3*> 
37 U3/31 
3b »<3732 
3S .43733 
41. 

41 
4i 
4o .13734 

44 ,13735 
4b <l373b 

46 03/37 

47 U374.J 
40 03741 

45 «i3742 
5» 03/43 

51 «S3744 

52 03746 

53 03746 

54 03747 

55 H375w 
5b 

57 



,.3*132 
«5«;»>23 

I ?Q4^ 
('44133 
».2ol 15 
ltM*0frl 

II 1,U',» 
154SCP 
■-42J1J3 
U/t»/H 
133P«!f> 
15o414 
f536</7 



^34132 

17542P 
/>54»37 
/3'I16 

1 4 / T i? 
l'"D^?0l 
134KW,) 
/521-37 
1C0414 
«'03/77 
156414 
/S3»77 



l"2i<.5P 

,14** (*3? 

1b<ji»H? 
|*?BI»3» 
1SV'*14 
«. ft 3 ' 7 7 



lAiim INCREMENT SMD NOT ALTER AC'S 
ITEmP 16 uStB F-UR AUTO INC 
LD» 2.AUKTST 



ST» 
SUB 
STA 
LUA 

CUM 



2,23 

1,1 

1.KTS1 

B.KCBt 
1 



*IUV e>,2 
CUM 2,3 
SU ?,*23 
AUO If, 3 
•of 1,2 
SU8» 2,3,aZK 
HALT 



1125232 (tVt'J BITS) 



M25252 GOES TO LUC KTST«1 



IAU10 INC ILTtUtO AN AC 



1AUT0 ntc ShO MOT ALTtR ANY AC 
LUA 3.ADK1ST 
INC 3,3 
ST* 3,37 
LOA 2,KLB0 
CUM 2,11 
MOV 9,1 
COM 1,3 
S1A 2,»37 
SOB* tf,l,SZ« 
HALT 

SuBo 2,3,SZX 
HALT 



IP01NT TO KTSTfl 
ITU AN AUTU DEC 
IU52525 



IAUTU DEC Tu LUC KT5T 
IACB OR 1 ALTERED 
IAC2 UR 3 ALTERED 



IAN LuA «lTh J>12«1 ShO NOT "NO LOAU" 
!CALC»(" 



ADC f,v. 
STA ?,3«i 
COM e,0 
LUA 7,i» 
CUMR Sl,H,iZK 
HALT 



pFST Of ISZ U5Z 
IOStfli 

<i2fl»68 LUA «,K«! 

,14/1411 S1A Sl.IUfllK 

:/H/)410 ISZ I0P1K 

i)144«j7 PSZ IUPIK 

1-144J.6 iJSZ IDH1K 

n.'4t)5 ISZ TUflK 

.244*14 LDA l.UaiK 

ll»6414 SUB* i,l,$lH 

,153077 HALT 

1SU121 MOVZL 0,»,SrtP 

^ p< vj ^ t^ h iu«ik: (i 

1.HHB4 MJV ki,P>,SZR 

e!l»«765 JMP IOSdlfl 



23751 rVu471 



JMP MuADW 



MR 12*1 !iHO STILL LOAD 
SIR 12«1 STOPPEU 2WEN 



IGET VALUE Of 2 
1*1 

;-i 
1-1 
Ifl 

|SH0» AGAIN 

IIS OS 5EQ FAILED »2 



IJMP TO MULOV TESTS 



HI 

•fi 

aj 

^4 

.15 
*b 
'4 7 

3 9 
H' 
11 
\i 
13 
14 
15 
lb 
\l 
IB 
lSi 
2t' 
21 
2S 
23 
24 
2b 
26 
27 
28 



irlULUPLV OIVlDt IEST CUMPATAtlLE »ITH 
I'Hfc MOM LOtlt IFST 



.MACRO LCALL 
JSR »M 



.MACRO bF T HP 
LCALL 5ETUL 



.MACRO LOuP 
LCALL LLOOf 



.MALRU bTURE 
JSR »i:<TOH 



.MACHO MULCH 
JSR #IMCH 



.MACRO UIVl> 
JSR #II3C« 



.MACRO UIVEH 
JSR #EI)IV 



.MACRu MULER 
JSR #tH0L 



u,n7i t"NLi>e 
ai 

Hi (HANGN-KANDUM • GENERATOR 

e3 liPIN M ■ S OUT IN A HURRY FORGET THE MATH 

04 H3752 .J44453 RANuNi S1A 1.RN.S1 

STA 2.RN.S2 

LOA 2,RN,K1 

LUA 0.RN.C2 

LuA 1|RN.C1 

AND 1,2,SZR 

JMP RAN.l 

MOViL » ( 0|SZC 

INC 0,0 



05 B3/53 m5m453 

06 03754 5S3i!42* 
0/ «)3/55 02i)42S 
ma B375b 021023 
09 m3/57 133404 
1« u376kl m0m4«4 

11 03/61 101122 

12 «13762 1 01 1 < C f 

13 P37S3 J40420 

14 03764 m24421 RAN.l! 
16 03765 133000 

16 0376b «j2b«00 

17 .13767 123««!0 

18 «]377m 241000 
16 61377 1 024413 
2B f)3/72 123300 

21 «)3773 m40411 

22 m3/74 83B432 RAN, 21 

23 m3775 «2443e 

24 83/76 mlm4m3 
2b 03777 001400 

26 «j400«i 001400 

27 m4001 0000m0 RN.Cl: 

28 4 e ft 2 * m e 7 rn.m: 

29 n4»03 123456 RN.C2: 

30 04004 fc'00000 rannm: 
Jl 04005 ,"04006 RTA6L! 

32 04006 027247 

33 04007 145651 

34 04D1B 162724 

35 04011 <)713b? 

36 u4ml2 «!345bb 

37 04013 1162/2 

38 vt4a9l 4 047135 

39 04mlS 113523 

4m 04016 m54411 RANG3: 

41 04017 404733 

42 04020 111000 

43 04021 0B47J1 

44 34*122 105000 
4b m4023 O04727 

46 04024 m024»3 

47 r*4m26 '*000M0 RN.Sll 
46 .l4m2B 000000 RN.S2I 
49 40 2 7 ^00^00 k N , S 3 : 



|7 FOR MASKING AT 
(CYCLIC CONSTANT 

(ROTAT C2 EVERY 8 



ADD 
LOA 
ADD 



STA 3,RN,C2 
LUA l.RTAbL 
1.2 
1.P.2 
1 .0 
STA 0,0,2 
LDA l,RANhH 
ADDS 1,0 
STA 0, RANNM 
LUA 2.SN.S2 
LOA t.RN.Sl 
ISZ RN.C1 
JMP 0,3 
J«P 0,3 

U 

7 

123456 

m 

RTABL*! 
027247 
145651 
162/24 
371352 
334565 
116272 
047135 
113523 
STA 3.RN.S3 
JSR HANGN 
MOV 0,2 
JSR RANGN 
MUV 0,1 
JSR RANliN 
JMP #RN.S3 







(TO GET NXT SUM V»R 



INE» sum in war 
(LAST RAN« 



(FILL ACP TO 2 «ITH RAN * ' S 



1..072 "NL 

01 

02 

"0 

04 

05 tl4030 

36 04G31 

07 m4Z32 

IB 04033 

i19 

lis 

11 

12 m4m34 

13 04«i33 

14 *>AW36 

15 U4m37 

16 *! 4 m 4 

17 »>4m4i 

IB 
19 
2kJ 
21 
22 

23 »4043 

24 m4044 

25 04045 
20 04/46 
27 K4m47 
2b 

29 04050 

30 04051 

31 04052 

32 04063 
33 

34 

36 04m54 

36 

3/ 

36 

39 

411 * 4m55 

41 

42 *:4«56 

43 14/15/ 
4 4 y 4 6 

45 fc4/61 

46 M4?62 
47 

46 V446J 

49 /4^64 

5t< i-AifH 

51 V) 4 i-1 6 6 
52 



(SFTLP - SET UP LOOK CALL HANDLER 

(PERFORMS SAME FUNCTION AS SETUP IN NORMAL TSTS 

(ENTERED VIA JSR #StTUL 

/544H StTLPI STA 3. ST, LA 
<3344mb LUA 3|ST,LK 

d544H6 STA 3,ST,LC 

^<J24J6 JMP »ST,LA 

(LOUPL - PERFORMS SAME FUNCTION AS LOOP 

(ENTERtU VIA JSK »LL0UP 

-ll/4«4 LUOPLl ISZ ST.LC 
H324Z4 JMP »ST.LA 

mPMmm JmP r,3 

177774 ST,L<: -4. 

yflmPvipi ST.lC: h 

v?p/pw? S T ,lA : /■ 



(SKIP IS FINI LOOP 
(RESTART LOOP 
(CONTINUE ON 



4242 m*6!43 



H18653f 

mem^mn 
^ 7 * / vj a 
^pm?a/ 
I1B6523 

B06525 

& P t) m tf p 
ii0m0^^ 



WP6142 



^?bl43 

uit"b515 
t 1 ^ t 1 « ? 

^ed?00 

177777 

J06512 

H06512 

^P^lVl^Sl 
i- vt ^ H 

177777 



53 

54 



■4t)6/ m»6!4? 



SETUP (0«0»0 

LCALL StTUL 

JSR »SETUL 

STORE 

JSR HXTOR 





JSR »MMUL 
MULCK 
JSR »IMCK 

B 





LOOP 

LCALL LLOOP 

JSR PLLOOP 



SETUP 

LCALL SETUL 

JSR PSETUL 

STORE 

JSR #I«TtlR 





-1 

JSR »mMul 

MULCK 

JSR P1MLK 

Vi 



-1 

LOOP 

LCALL I.LOUP 

JSR »LL0OP 



IAC3 
(AC1 

I AC2 



10073 MNLGC 




01 


IA02I 




02 




SETUP 


as 




LCALL 8ETUL 


04 04070 


006143 


JSR PSETUL 


05 




STORE 


06 04071 


008502 


JSR 0IXTOR 


07 04072 


000000 





08 04073 


177777 


-I 


09 04074 


000000 





10 04075 


006477 


JSR PNMUL 


11 




MULCK 


12 04076 


006477 


JSR »IMCK 


13 04077 


000000 





14 04100 


000000 





IS 04101 


000000 





16 




LOOP 


17 




LCALL UOOP 


18 04102 


006142 


JSR PLLOOP 


19 






20 


1*031 




21 




SETUP 


22 




LCALL SETUL 


23 04103 


006143 


JSR PSETUL 


24 




STORE 


29 04104 


006467 


J5R PIXTOR 


26 04105 


177777 


-1 


27 04106 


000000 





28 04107 


000000 





28 04110 


009464 


JSR PMMUL 


30 




MULCK 


31 04111 


006464 


JSR PIMCK 


32 04112 


000000 





33 04113 


177777 


-1 


34 04114 


000000 





38 




UOOP 


36 




LCALL LLOOP 


37 04113 


006142 


JSR PLLOOP 



10074 MNLGC 




01 






02 


IA04I 




03 




SETUP 


84 




LCALL SETUL 


05 04116 


006143 


JSR PSETUL 


06 




STORE 


07 04117 


006454 


JSR PIXTOR 


08 04120 


000800 


6 


09 04121 


000001 


1 


10 04122 


177777 


• I 


11 04123 


006451 


JSR PhMUL 


12 




MULCK 


13 04124 


006451 


JSR PJMCK 


14 04126 


000000 





15 04126 


177777 


-I 


16 04127 


177777 


• 1 


17 




LOOP 


IB 




LCALL LLOOP 


19 04130 


006142 


JSR PLLOOP 


20 






21 


M05I 




22 




SETUP 


23 




LCALL SETUL 


24 04131 


006143 


JSR PSETUL 


25 




STORE 


26 04132 


006441 


JSR PIXTOR 


27 04133 


000000 





28 04134 


177777 


• 1 


29 04135 


000001 


1 


30 04136 


006436 


JSR PHMUL 


31 




MULCK 


32 04137 


006436 


JSR PIMCK 


33 04140 


000000 





34 04141 


177777 


-1 


35 04142 


000001 


1 


36 




LOOP 


37 




LCALL LLOOP 


36 04143 


006142 


JSR PLLOOP 


39 







U075 MNLGC 


01 






192 






03 






04 


04144 


006143 


as 






06 


114145 


006426 


07 


.14146 


177777 


8 8 


04147 


177777 


08 


04150 


000000 


10 


04151 


006423 


u 






12 


04152 


006423 


13 


04153 


000000 


11 


04154 


177777 


15 


04155 


000000 


16 






17 






16 


04156 


006142 


IV 






20 






21 






22 






23 


04157 


006143 


24 






25 


04160 


006413 


26 


04161 


000001 


27 


04162 


000002 


26 


04163 


000002 


28 


04164 


006410 



30 

31 04165 006410 

32 04166 000000 

33 04167 000005 



04170 000002 



34 
35 
36 

37 04171 006142 

38 04172 000406 

39 04173 004967 IXTORl 

40 04174 004602 MMULI 

41 04175 004345 IMCKS 

42 0417S 004346 1DCK1 

43 04177 004614 HD1VI 



SETUP 

LCALL SETUL 

JSK »3ETUL 

STOKE 

JSR HXTOR 

-1 

-1 



JSR »MMUU 

HULCK 

JSK »IMUK 



-1 



LOOP 

LCALL LLOOP 

JSR PLLODP 



SETUP 

LCALL SETUL 

JSR 4SETUL 

STORE 

JSS »IXTOK 

1 

2 

2 

JSR »MMUL 

«ULCK 

JSR PIMCK 



5 

2 

LOOP 

LCALL LLOOP 

JSR »LLO0P 

JKP MUA0S 

SXTOR 

XHHUL 

MCK 

OCK 

XHDIV 



10076 HNLGC 

01 

02 

03 04200 

04 

05 04201 

06 04202 

07 04203 
06 04204 

08 04205 

10 

04206 
04207 
04218 
U4211 



MUA08: 



006143 

006772 

000000 

000000 
000000 

*06772 



«S06770 
000000 
000000 

000000 



11 

12 

13 

14 

15 

16 

17 84212 006142 

IB 

19 

20 

21 

22 U4213 006143 

23 

24 04214 

25 04215 . 

26 04216 177777 

27 04217 177777 

28 04220 006737 
28 

30 04221 00675S 

31 04222 177777 

32 04223 177777 

33 04224 177777 
34 

35 

36 04225 006142 

37 



IA0S: 



006757 
177777 



IAND NO CHANGE TO ACS, 



StTUP (EXPECT A DIVIDE ERROR 

LCALL SETUL 

JSR »SETUL 

STORE 

JSR fIXTON 



JSR »HDIV 
DIVCK 
JSR »IOCK 



(NO CHANSE TO ACS. 



LOOP 

LCALL LLOOP 

JSR »LLOOP 



SETUP (EXPECT DIVIDE ERROR. 

LCALL StTUL 

JSR #SETUL 

STORE 

JSR 0IXTOR 

-1 

-1 

-1 

JSR *MD1V 

DIVCK 

JSR *IDCK 

-I 

-1 

-I 

LOOP 

LCALL LLOOP 

JSR *LLOOP 



|«>i»77 MM.bC 


91 






«U 






13 






t« 


04226 


*iasl43 


«J6 






/ID 


«)4227 


...36744 


17 


.1423W 


1777/7 


/<» 


04231 


177777 


as* 


W4232 


177777 


lBl 


H4233 


lKlf'2'" 


U 


1-4234 


«9lf>743 


12 


H4235 


l?l«li»3 


13 






14 


B4236 


H»»65a5 


lb 






16 






17 


«)4237 


.< 1*6142 


lb 






1* 






2u 






21 






a? 


•l424!C 


vi I* 6 1 4 3 


23 






24 


U4241 


<J*o732 


JS 


JI4242 


-SPrfP/P' 


26 


i'4243 


Yi A t ; i* 12 ft 


27 


£4244 


/i^^Httl 


28 


04243 


>il?'i732 


2S> 






3H 


v1424D 


.inn73i» 


31 


«i4247 


«i n vl P* ^ i* 


32 


t?42S^ 


^ PI v'. "i Li * 


33 


H4251 


^ / «l 6" S 1 


34 






3b 






36 


a42b2 


/a/i 1 42 



TUP (DIVIDE ERROR SHOULD 

ALL ScTUL 

B #SfTUL 

ORE (SET THt CARRY 

R »IXTOK 



VZ B,« 

B (nniv 

V (> , h , s \ r. 

VfcR 

R #tOIV 

OH 

ALL LLOUP 

* »LLUOP 



StTuP 

LLALL SETuL 

JSR tSETUL 

S10KE 

JSR «IXTOK 

n 
1 

JSP #hOIV 

OIVCK 

JSk «ICCK 

t« 

[» 

1 

LOOP 

LCALL LLOOP 

JSP »LLO0P 



I«>a78 m«i 


.6C 




ai 




JA12: 




02 






SETUP IMO 01 


*3 






LCALL SETUL 


14 


('4253 


*IK6143 


JSP fSET'JL 


Hb 






STORE 


c?6 


H4264 


3B6717 


JSR #1XT0K 


»7 


H4255 


^fflfriptlflM 


a 


38 


.14256 


»ft*r»it 


« 


3SI 


•14257 


aPMP 1 ^ 1 


l 


ti- 


■9420 


lPlMa 


movo v,e 


ll 


<14261 


Bi»o71S 


JSR »MD1V 


12 


442*2 


101PH2 


MOV H.B.SZC 


13 






DIVER 


14 


«i4263 


alS'Oi 


JSR »E0IV 


15 






LOOP 


16 






LCALL LLOOP 


17 


e'4264 


».B6142 


JSR »LLODP 


16 








19 




1 mi 




2.1 






SETuP |4/2«2 


21 






LCALL SETUL 


22 


*i4265 


KIC6143 


JSR #SETUL 


23 






S10HE 


24 


..14266 


»067«|5 


JSR P1XT0R 


25 


^42*7 


fclfl/lCiJl^ 


3 


26 


U427H 


051(50.14 


4 


27 


.14271 


Z0WU2 


2 


28 


«14272 


»;e67B5 


JSR »MD1V 


29 






OIVLK 


3U 


34273 


i1?67l)3 


JSR »IDCK 


31 


114274 


*l ia p pi tf p 


a 


32 


..427a 


kj pi io / *; 2 


2 


S3 


a4276 


HeMSH:'.? 


2 


34 






LUOP 


35 






LCALL LLOOP 


36 


414277 


.s 916142 


JSR 4LLU0P 



IMO oivioe error SHOULD 

»occure »no carry should 

(BE A ZERO, 



10079 MNlkC 

31 

»i 

Mi 

144 O43P0 030143 

35 

«I6 04301 006672 

07 H4302 UPaeBP 

08 04303 077777 

09 .14304 100000 

10 i]430b 406672 
11 

12 04306 006670 

13 04307 077777 

14 1)4310 
16 tl4311 
16 

17 

lb 04312 006142 

IS 

20 

21 

22 

23 B4313 006143 

24 

2b 04314 006657 

20 04315 0G000O 

27 84316 177777 

28 04317 177777 

29 04320. 006657 
3D 

31 04321 K06655 

32 B4322 H ? a ■» 

33 04323 000001 

34 ti4324 177777 
35 

36 

37 0432b 006142 



IM4i 



000000 

190000 



1*15: 



StTUP (CHECK REH»IN0ER 

LC»LL StTUL 

JSR »SETUL 

STOKE 

JSR »IXTOk 

a 

77777 

100000 

js» tnoiv 
oivc« 
jsb hock 

77777 

LUOP 

LC»LL LLOOP ' 

JSR H.LOOP 



SETUP 

LCALL StTUL 

JSR #SETUL 

STOKE 

JSR • IX T Ort 

a 

-l 

-l 

J5» »HDIV 

01VCK 

JSR »IOLK 

01 

1 

-1 

LOOP 

LL»LL LLOOP 

JSR #LLOOP 



I00H0 MNtbC 










01 


1*161 








02 




SETUP 






83 




L:»LL StTUL 






34 04320 0*6143 




JSR »SETUL 






35 




STORE 






06 04327 1-06644 




JSR HXTOK 






07 i]4j30 0010001 




1 






06 04331 000000 




e 






09 04332 000002 




2 






IB 04333 01*6644 




JSR #«OIV 






11 




OIVCK 






12 04334 r«6642 




JSR HOCK 






13 0433b 000003 











14 04336 100000 




1019000 






lb 04337 000002 




2 






10 




LOOP 






17 




LC*LL LLOOP 






16 04340 006142 




JSR #LLUOP 






1S> 










20 


> A 1 7 : 








21 04041 002401 




JMP »,*l 






22 04342 004364 




MTST 






23 04343 004627 


Eulv: 


DERR 






24 04344 094626 


Emul: 


MERH 






25 

26 04343 101021 


MCK ! 


MOVi 0,0, SKP 


(CHECK 


HUL 


27 04346 101040 


dck: 


NOVO 0,0 


(CHECK 


DIV 


28 04347 0644)4 




ST* 3,XCKHET 






29 04350 035402 




LO* 3,2,3 






30 04351 156414 




SuBD 2,3,SZR 






31 04352 063077 




HALT 


IAC2 HRUNft 


32 04353 034410 




LUA 3,«CKRET 






33 04354 031400 




LO* 2,0,3 






34 04356 035401 




LO* 3,1,3 






35 04366 112415 




SUB* 0,2,5*H 


(CHECK 


AC0 


3t> 04357 136414 




sue* 1,3,S2R 


(CHECK 


»C1 


37 04360 063077 




MALT 


(ERROR 




36 04361 034402 




LDA J.XCKRET 






3H 04362 001403 




JMP 3,3 






40 

41 04363 000000 


xckwet; 


I ■ 







JOOdl MNLi»C 


11 






02 






aa 


04364 


O0bl43 


^A 


04365 


004520 


ab 


0436b 


y, a b 1 4 5 


^D 


04367 


e?e57a 


ax 


0437a 


O24570 


38 


H4371 


030570 


an 


04372 


004535 


in 


04373 


H36146 


11 


i)4374 


15S414 


12 


04375 


/■0o4d5 


13 


04376 


(>305b4 


1' 


k'437/ 


i1345o4 


15 


B)44at) 


112415 


Id 


B44P1 


13b414 


17 






lb 


04402 


«ieb74? 


IB 






20 






21 


4 4? 3 


ca6142 


22 






23 






24 






25 


(14404 


006143 


2b 


3440 5 


oa45oa 


27 


04406 


0&6573 


26 


044P7 


o2055o 


29 


04410 


02455a 


IB 


04411 


usasso 


31 


04412 


?C4331 


32 


04413 


(134551 


33 


«14414 


156414 


34 


84415 


0004*5 


3b 


■14416 


(:30544 


36 


04417 


.34544 


37 


04420 


112415 


38 


KI4421 


1364)4 


39 






4C 


84422 


006721 


41 






42 






43 


04423 


n?bl4? 



StTuP (CHECK MULTIPLY «ITm 

LCALL StTUL 

JSR PSETUL 

JSR Ram 

JSR >IHnUL 

LI/A a, CMC 

LUA 1.0M0 

LDA 2.0H0 

JSR XMUL 

Lt» 3,»1HM0 

SUMS 2,J,5Zk 

JMP ,*5 

LUA 2, MAC 

LUA 3, HMO 

SUB* 0,2,5NK 

sub* i,j,szr 

MuLER 

JSR »EMuL 

LOOP 

LCALL LLOUP 

JSR »LLO0P 

SETUP (CHECK DIVIDE HITH 

LCALL StTUL 

JSR OSETUL 

JSR RAN (RANDOM NUMBERS, 



(PROGRAMED MULTIPLY 



(MULTIPLY FAILED 



JSR HHDIV 
LOA »,OAC 
LUA 1,QMQ 
LUA 2, OHO 
JSR XDIV 
LDA 3, HMD 
SUB* 2,3,SZK 
JplP ,*5 
LUA 2, MAC 
LUA 3, HMD 
SUB* 0,2,SNrc 
SUB* 1,3,SZR 
OlVtR 
JSR #tDIV 
LUOP 

LCALL LLOUP 
JSR #LLODP 



(HAROkARE DIVIDE 



(PROGRAMED DIVIDE 



(DIVIDE FAILED 



10082 fMLbC 






ai >i4424 


020452 


"llTST: 


LUA 0,M190 


H2 .14425 


040423 




sta a.Fue 


03 04426 


004457 




JSR RA» 


04 04427 


004565 




JSR XfOly 


0b 04430 


040447 




STA M,3o 


3b 04431 


044447 




STA 1,51 


0? 04432 


1150447 




STA 2,52 


08 04433 


<ia4547 




JSR Xn«lUL 


as >14434 


(.34525 




LDA 3.5MO 


la «)4433 


156414 




SUB* 2,3,SZK 


11 (14436 


080413 




JMP MDT2 


12 04437 


030520 




LUA 2.5AC 


13 04440 


03452a 




LDA 3.5MQ 


14 04441 


112415 




SUB* 0.2, SKK 


15 (14442 


136414 




SuH* 1,3, SZH 


16 04443 


000406 




JMP MJT2 


17 04444 


010404 


mdti: 


ISZ FOK 


IB 04443 


oao76i 




JMP MuT5T*Z 


19 34446 


002401 




JMP *,+l 


ZP 04447 


oa463a 




MDTtX 


21 04450 


000000 


FIBI a 




32 04451 


020506 


MLT2: 


LDA «,OAC 


23 04452 


024S06 




LOA 1,I!M0 


24 04453 


0305(16 




LDA 2,0Mn 


23 04454 


O04467 




J5R XOIV 


26 04455 


034422 




LDA 3,00 


27 04456 


116414 




SUB* 0,3,SZK 


26 (14457 


000407 




JMP MD'3 


29 04460 


03442a 




LUA 3,[)1 


30 04461 


136414 




SUB* 1,3,SZR 


31 04462 


080404 




JMP MDT3 


32 04463 


034416 




LDA 3,R2 


33 04464 


156415 




SUB* 2,3,SNN 


34 04465 


400403 




JMP ,*:i 


35 




MUT3! 


DIVtR 


36 0446b 


005655 




JSR »cC'IV 


37 04«67 


(iBa735 




JMP MLTl 


36 0447a 


(I4c4b7 




STA a,OAC 


39 04471 


(144467 




STA l,[inQ 


4(1 "4472 


050467 




STA 2.CIMD 


41 04473 


(104434 




JSR X"UL 


42 






MULE- 


43 04474 


00665a 




JSR A-.-ul 


44 04473 


000747 




JMP ► .Tj 


45 114476 


177700 


Miaoi 


-100 


46 04477 


000000 


Da: a 




47 043Ptf 


000000 


Dl t 




46 C45P1 


000000 


D2: 





(MULTIPLY OIVIDt TEST 
(MARD DIVIDE 

(HARD MULTIPLY 



(EITHER MUL OR DIV 
(FAILED , TYR TO FIND 
(*HICM ONE, 



(ITS A DIVIDE ERROR 



(ITS A MULTIPLY ERR 



IfiBbJ M\i 


. - - 








ai ai5i"i 


!« .1 / 


Okal: o 






02 045PJ 


. * A V 


DKHSI 






■fl J tf 4 5 P 4 


-00000 


okmo: 






as 04bP3 


« 54421 


R«n: 


STA 3,RA»JRET 


IGET RANDOM OPERATO 


Ob 




rani: 


LCALL akang 




07 04500 


■'i0bl44 




J5R «ARANU 




as 045B7 


Uo700 




NF.G5 0,2 


(FORM MQtMD 


3 9 0431* 


105120 




"UVZL 0,1 




10 84311 


12710? 




AuDL 1,1 




11 .<4S12 


107300 




AOOS 0,1 




12 0451J 


112415 




SUB* 0,2,SNR 




13 04514 


U0O772 




JMP HANI 


•REJECT IF AC»»U 


14 0431b 


142432 




SU82* 2.0.SZC 




15 04510 


115001 




MOV 0.3.SKP 




lb 04517 


O0O403 




JMP ,*3 




17 0452K 


141000 




MUV 2,0 


MAKE AC LESS THAN 


16 04921 


171000 




MUV 3,2 


IMD IN ALL CASES. 


19 0452* 


P404J5 


Ran2: 


STA 0.OAC 


(STORE IN ORIGIUNAL 


?e 44523 


044435 




STA I, DMO 


(NUMBER BLOCK,, 


21 04524 


'50435 




STA 2,0M0 




22 04525 


(02401 




JMP »RANRET 




23 04520 


000000 


RANKET I 







24 Iil4b27 


^54436 


xmul: 


STA 3,MbAV 


(PROGRAMED MULTIPLY 


2b 04530 


P34436 




LDA 3.M20 




26 04531 


125203 




MQVH 1,1, SNC 




27 04532 


1«1201 




MOVH 0,0, SKP 




28 04533 


143220 




ADDZR 2,0 




29 04534 


175404 




INC 3,3,92R 




30 04535 


000774 




JMP XMUL*2 




31 0453b 


125260 




MOVCR 1,1 




32 04537 


040743 


xmuhs 


STA 0,OKAC 


(STORt RESULTS 


33 04540 


044743 




STA l.OKMQ 




34 04541 


030743 




STA 2,0K«B 




35 04542 


002423 




JMP fHSAV 




36 











U'0U4 MnLCC 








31 04543 


05442? 


XDIVI 


STA 3,MoAV 


(PROGRAMED DIVIDE 


02 04544 


142432 




SUB2» 2,0, SIC 




03 U4545 


001400 




JMP 0,3 


(OV EXIT 


04 A4546 


034420 




LDA 3.M20 




05 04547 


123120 




MOVZL 1,1 




0b 04550 


i'im 


XOIU ! 


MOVL 0,0 




M 04551 


142412 




SUB* 2,0,SZC 




30 04552 


142400 




SUB 2,0 




09 04553 


125100 




MOVL 1,1 




10 04554 


175404 




INC 3,3,SZR 




11 04555 


000773 




JMP X0IV1 




12 0455b 


000761 




JMP XMUL1 


rSTORfc RESULTS, 


13 04557 


000000 


0AC1 






14 04560 


O000O0 


OMQ: 






15 04561 


000000 


OMD( 






16 04562 


000000 


HAC: 






17 04563 


000000 


hmo: 






18 04564 


000000 


HMD: 






19 04565 


000000 


msav: 


3 




20 04966 
21 


177760 


M20: -: 


20 




22 

23 04567 


021400 


SXTORI 


LDA 0,0,3 


(PICK UP ARGUEHEN' 


24 04570 


025401 




LDA 1,1,3 




29 04571 


031402 




LDA 2,2,3 




2b 04572 


042404 




STA 0,»XOAC 




27 04573 


046404 




STA 1,#X0MQ 




28 04574 


052404 




STA 2,»X0M0 




29 04575 


001403 




JMP 3,3 




30 04576 


004557 


XUACI 1 


JAC 




31 04577 


004960 


xomq: i 


3M0 




32 04600 


004961 


XUMDt 1 


3MD 




33 04601 


004614 


IHDIV! 


XHDIV 




34 











ifcues umlijC 






.m 








02 








03 Mb«2 


W54423 


xhhul: 


STA 3, XMRtT 


34 34003 


u73331 




1MUL 


00 040l-i4 


fc04432 




JSR ,«2 


36 04030 


304635 




, 


07 040PB 


343754 




STA 0,HAC 


OH t4o07 


323776 




LUA si,. -2 


3S* 34blSS 


110434 




Sum* o,3,s*s 


1 3 H * a 1 l 


303415 




JnP HERR 


11 34612 


323753 




LUA O.HAC 


12 3461J 


3 33436 




JMP XHCUM 


13 








14 bi 40 14 


334411 


xhdiv: 


STA 3.XHRET 


lb 04615 


17644? 




SuBO 3,3 


16 .14610 


W7 J 1 iOl 




MUIV 


17 34017 


175334 




«0V 3, 3, SIR 


IB 34b23 


/t pi to 4 3 7 




JMP OtRK 


19 (1402) 


34/741 


xhCom: 


STA 3,hAC 


23 0402* 


344741 




STA l.HMO 


21 34623 


35-1741 




STA 2,HnD 


22 H4b2« 


30i>431 




JMP KXMRET 


23 34025 


333020 


XMRET: 


3 


24 








20 114020 


.1631*77 


MERKi 


MALT 


26 34D27 


'463077 


DERh: 


HALT 


27 








20 




wuTtx: 




29 








3 10 


•iPMPtf « 




.nOlOC 3 



[HAHD.ARE MULTIPLY 



(HAKOaAHE DIVIQL 



(STORE HARDWARE RESULTS! 



[MULTIPLY ERROR 
(DIVIDE ERROR MALT 



13306 M"i 

*1 

(12 

33 


LLC 










; **»*#< 




3 4 3 4 3 3 


323436 


TP.3H: 


IDA ?, T P!13R 


(PREPARE 


HO 34631 


342361 




STA 4, •(PAD* 


(RETURN ADOR 


36 34o32 


1H301& 




TRAP 


(TRAP INSTRUCTION 


07 34033 


363377 




HALT 


(ERROR. ..,SHO HAVE TRAPPED 


JI8 ii4634 


303433 




JMP ,*3 




39 0463b 


304632 




.-3 


(POINT TO TRAP INSTR. 


1H U4030 


304637 


TP03R: 


.♦1 


(POINT TO NEXT INSTRUCTION 


U 34637 


326363 




L6A 1,»1PL0C 


(GET PC AT TIME OF TRAP 


12 34643 


323775 




LUA I, .-3 


(GET TRAP ADDRESS 


13 340<U 


122414 




SuBff 1 , ' .OIR 


(SKP«TRAP WORKED 


14 34042 

IS 

10 


i'63077 




HALT 


(ERROR- TRAP OIONIT KORK 




(DEFINE 


MACRO FUR TtSTING TRAP NOT TO DISTURB AC'S 


17 






.hALRL TPACT 




10 




TP.M i 


LUA O.TPMR 


(RTN ADOR 


IV 






STA 3,»TPAlr< 


(PLACE IN TRAP HANDLER LOCATION 


20 






AUC «k,«2 


(SET ACA2 TO -1 


21 






TRAP 


(TRAP INSTR 


21- 






HALT 


(1RAP DIDN'T JMP 046 


23 






JHP ,«2 




24 




T a «iR: 


.♦1 


(RETURN AODR POINTER 


2D 






CDMS «2,«J,S7R >SHD COM TO B IF STILL OR 


20 
27 






HALT 


(TRAP DISTURBED AC>2 


28 
29 




X 


TPACT (>l,il 




33 34643 


«2B4b6 


Ti'.3l: 


LUA 0,TPt»lR 


(RTN ADDR 


31 34644 


342361 




STA ?,AlPADh 


(PLACE IN TRAP HANDLER LOCATION 


32 34045 


102030 




ADC 0,8 (SET 


acu TO -l 


33 E14640 


133010 




TRAP 


(TRAP INSTR 


34 34647 


3631*77 




HALT 


(TRAP DIDN'T JMP M6 


30 tj46S3 


H33432 




JMP .♦? 




36 34051 


004652 


TPeiR: 


.♦1 


(RETURN AODR POINTER 


37 d4052 


103»14 




COMR 3,3,iZH 


(SHD COM TO B IF STILL OK 


36 H465J 
39 


3B3077 




MALT 


(TRAP DISTURBED AC0 


4P 






TPACT 02,1 




41 "4654 


3 2 3 4 3 6 


Tl'.32: 


LOA 0.TPBI2R 


(RTN ADOR 


4< 34o5b 


342061 




STA »,»TPADR 


(PLACE IN TRAP HANDLER LOCATION 


43 34656 


126030 




ADC 1,1 ISET 


AC1 TO -1 


44 34657 


1 030 Id 




TRAP 


(TRAP INSTR 


45 3466'0 


063t77 




HAL1 


(TRAP OlON'T JMP #40 


40 34661 


30 3432 




JHP ,*2 




47 34662 


3S.4663 


TP02R: 


.♦1 


(RETURN ADDR POINTER 


4b 34063 


124314 




COH« 1,1, SIR 


(SHD COM TO IF STILL OK 


49 34664 
5 3 


363077 




HALT 


(TRAP DISTURBED AC1 


Si 






TPACT S3, 2 




J2 H4665 


323406 


TC.33: 


LLA 0,TPp)3R 


(RTN AODR 


03 34660 


o42J>61 




STA o,»TPAOR 


(PLACE IN TRAP HANDLER LOCATION 


64 04667 


lb2oua 




ADC 2,2 (SET 


AC2 TO -1 


50 34673 


103013 




TRAP 


(TRAP INSTR 


50 34671 


/6J077 




HALT 


(TRAP DIDN'T JMP Hb 


57 34672 


003432 




JHP .+2 




5b 04b7o 


304674 


TCB3R: 


.♦1 


(RETURN ADDR POINTER 


59 34674 


1533 14 




COMB 2,2,SZK 


(SHU COM TO IF STILL OK 


Ski 3467b 


363077 




HALT 


(TRAP DISTURBED AC2 



Iii0d7 MNLSC 








M 










312 








TPACT B4,3 


03 <H67b 


020A&6 


Tf. 


»4: 


I.D» oi,TPMR 


<4A 04O77 


042E61 






STA «,»TPADK 


05 047P0 


176Gtffl 






AOC 3,3 (SET 


0B u47&l 


1 e»aia i pi 






THAP 


07 04702, 


063i"77 






MALT 


sib vi/iei 


m«04^2 






JMP ,*2 


519 04704 


0B4705 


TPH4RI 


.♦I 


10 047H5 


174014 






CQMM 3.3.SZH 


11 t,4/P6 


*63l"77 






MALT 


12 










13 










1 4 
IS 




(|RY DEFERRING IN TH 


IB 










17 047*7 


020112 


TP 


.05: 


LDA 0,KO30» 


IB 04710 


f 42H61 






STA H,»TPAOH 


19 04711 


020407 






LDA ».TPB5H 


20 04712 


4 3 a ' 






ST* d,309 


21 04713 


0ZMR3 






LDA «l,,*3 


22 04/14 


040301 






ST» 0,901 


23 M715 


l»m»H 






TRAP 


24 0471& 


0638177 






HALT 


25 ("4717 


0P0402 






JmP .♦? 


26 04728 


034721 


TPJisRi 


.♦1 



IRTN addr 

(PLACE IN TRAP HANDLER LOCATION 
AC3 TO -1 

(TRAP INSTR 

(TRAP OION'T JMP »46 

(RETURN AOUR POINTER 

ISHD COM TO 9 If STILL OK 

(TRAP DISTURBED AU3 



HANOLER ADDRESS 

I SET INDIRECT ADDR 3B0 
IPLACt IN TRAP HANOLER l-OC . 
(SET RETURN ADORESS 
IHLACE IN LUC 30(1 

(PUT HALT IN LOC 3B1 

[TRAP INSTR. 

(ERROR HALT..UEFER TEST DIDN'T HORK 

(RETURN ADORESS 



10KB8 MNLSC 

ill 

<M 

"i 

04 

as 04721 126000 STK.B 

CIO 04722 065001 

("7 l»4723 15240* 

IB 04724 ,571201 

39 04/25 151"05 

la 04726 ,83*77 

11 04727 1*1112 

\'£ 04730 063P77 

13 



•STACK TEST 



(FIRST USE OF STACK INSTRUCTIONS COEV«i ) 
(TEST FOR EXISTANCE OF STACK 



AUC 1,1 

MTSP 1 

SUB 2,2 

MFSP 2 

MOV 2,2,SNR 

HALT 

MUVLR *,«,SZC 

HALT 



(A HOVE FROM SP SHD 



(DISTURB THE DESTINATION RES 



14 
15 
IB 
17 

ia 
i> 

20 

21 

22 ST.M: 

23 

24 

2B 

27 

28 

29 

30 

31 

32 

33 

34 

33 * 

36 

37 

3B 

39 04/31 l/!2»123 ST.i>B 

40 H4732 152*0* 

41 W4733 155*0* 

42 04734 145*0* 

43 04739 081*01 

44 04/3B B6S201 
46 (14737 106414 

46 0474B WS3*77 

47 04741 150*14 
4B IS4742 b63*77 

49 04743 1741114 

50 04744 063*77 
51 

32 

53 0474b 024U7 ST. HI 

54 04746 176701 
5b 04747 1610018 

56 »4750 171*0* 

57 04751 065001 
5B 04752 071201 

59 04753 132414 

60 04754 ^63*77 



ISTACK INSTR DIDN'T LOAD AC2 

(CHECK FOR SIT » OFF 

(BIT 19 NOT 01 
,1F ABOVE FAILS SEE DtVBl DECODE, STACK ROMS, NOT DCH.NOT IR9.0EVU 
(AT STAC" AND SATE 

[1RY THE MOVE Tu STACK POINTER/MOVE FROM STACK POINTER 
(AND ALSO STACK FRAME 



(DEFINE MACHO FOR USE IN STACK MOVE TESTS 



(PUT »3 IN AC»4 
(SET AC»6 TO -1 



.MACRO 


STTSI 


LUA >4, 


*3 




AOC »6, 


*6 




MOV «6, 


»7 




MQV *b. 


»5 




MTA2 *4 






MF«2 »5 






SuB**4, 


«5, 


SZR 


MALT 






comd »e 


, a6 


,SZR 


HALT 






COM» »7 


,»7 


,SZH 


HALT 







(AC»5,AC«7 • -1 

(MOVE AC»4 TO «2 

(READ »2 INTO AC»5 

(CHECK RETURNED VALUE 

(STACK ERROR, AC«3 SHD" AC»4 

(CHECK DISTURB OF AC»8 

(MFSP «5 DISTURBED AC»« 

(CHEC AC»7 

(MF«2 «5 DISTURBED AC»7 



STTST «0,SP,K0,Z,1,2,3 

LDA l!,K0 (PUT K« IN AC» 

AOC 2,2 (SET AC2 TO -1 



MOV 2,3 
MOV 2,1 
MTSP 
MFSP I 
SUB«8I,1,SZR 

HALT 

COM« 2, 2, SZR 

HALT 

COM» 3, 3, SZR 

HALT 



(AC1.AC3 ■ -I 

(MOVE AC» TO SP 
(READ SP INTO AC1 
(CHECK RETURNED VALUE 
(STACK EnKOR.ACI SHO- AC0 
(CHECK DISTURB OF AC2 
(MFSP 1 DISTURBED AC2 
(CHEC AC3 
(MFSP 1 0ISTUH8ED ACS 



STTST HI, SP.K0777, 1,2,3,8 

LOA 1.K0777 (PUT K0777 IN AC1 

ADC 3,3 (SET ACS TO -1 



MOV 3,? 
HQV 3,2 

MTSP 1 
•«FSP 2 
3UB«1,2,SIK 
HALT 



(AC2.AC6 ■ -1 

(MOVE AC1 TO SP 
(REAO SP INTO AC2 
(CHECK RETURNED VALUE 
(STACK ERROR, AC2 SHU" AC1 



(CHECH DISTURB OF AC3 

(MFSP 2 DISTURBED ACS 
ICHtC ACB 

(MFSP 2 DISTURBED ACB 



00B9 MNL6C 

tl 04/55 174*14 CUM* 3, 3, SZR 

32 0475b U63077 HALT 

03 04757 100P14 CUM* 0,0, SZR 

i34 04760 063077 HALT 
05 

3,(1 STTST 02,SP,K1SIB,2,3,0,1 

37 «4761 030075 ST. ^2! LUA 2,K100 (PUT K1U0 IN AC2 

38 04762 1 i»id«HJ(o AUC 0,0 rSET ACO TO -1 
»9 t'4763 105B0PI MOV B,l 

la ^47Sa uamea mov 0,3 (acs.aci • -1 

11 t!A76s B71PI01 MTSP 2 (MOVE AC2 TO SP 

12 »4/66 .175201 MFSP 3 IREAO SP INTO ACS 

13 04767 156414 SuB«2,3,SZR (CHECH RETURNEO VALUE 

14 04778! 063077 HALT (STACK ERROR, AC3 SHCi AC2 

15 .14771 1"?I»14 CUM* 0,0, SZR (CHtCK UISTURU OF ACB 

16 04/72 063P77 HALT (MFSP 3 DISTURBED ACB 

17 04773 124014 COMB 1,1, SZR (CHEC AC1 

1» 04774 063077 HALT (MFSP 3 DISTURBED AC1 

19 

2" STTST 03, FP,K0777,0, 1,2,3 

21 04775 020117 ST. 03: LUA 0.K0777 (PUT KP1777 IN ACB 

22 04776 1523H? AuC 2,2 (SET AC2 TD -1 

23 04777 155000 MOV 2,3 

24 050PV 145000 MOV 2,1 (AC1.AC3 » -1 

25 05H01 -I6u00l MTFP it (MOVE ACPI TD FP 

26 05002 »6420l MFFP 1 (READ FP INTO AC1 

27 viiitA 106414 SUB»H,1,SZR (CHECK RETUHNtO VALUE 

2b 05074 H63077 HALT (STACK tRHOR,ACl SHO" ACB 

29 05005 151014 COMB 2,2,SZR (CHECK DISTURB UF AC2 

30 Yt$el6 063077 HALT (MFSP 1 DISTURBED AC2 

31 050PI7 174«14 CUMB 3,3,SZr (CHEC AC3 

Si! 05010 .163077 HALT (MFFP 1 DiSIURBED AC3 

33 

34 STTST 04,PP,K0,3,2.l,0 

35 05011 .>34123 51.04: LUA 3,KH (PUT KB IN AC3 
3o «,Sul2 12OP00 AuC 1,1 (SET AC1 TO -1 

37 05013 1 2 1 "^lo» MOV 1,0 

38 fabH14 131000 MOV 1,2 (AC2.ACD ■ -I 

39 .15015 074001 M1FP i (MOVE AC3 TO FP 
4n ,>5ulo ..70201 MFFP 2 (READ FP INTO AC2 

41 .,5017 172414 Su8»3,2,SZR (CHtCK RETURNED VALUE 

42 <i5m2H 063i»77 HALT (STACK ERROR, AC2 SHO« AC3 

43 05021 124014 CuMB 1,1, SZR (CHECK DISTURB OF AC1 

44 05022 *630/7 HALT (MFSP 2 DISTURBED AH 

45 H5»23 1MR14 COMb 0,0, SZR (CHEC ACPI 

46 H5U24 063077 MALI (MFFP 2 DISTURBED ACB 
47 

46 STTST B5,KP,KH777, 1,3,2,0 

49 05025 024117 ST. 05: LDA (,KB777 (PUI KB777 IN AC! 

515 05026 152PIB1 ADC 2.2 (SET AC2 TO -1 

51 rf 5 ti 2 / 141P0B MOV 2,0 

52 05030 155K0B MUV 2,3 (AC3,ACM ■ -1 

53 &5031 064001 MTFP 1 (MOVE AC1 TO FP 

54 k)5n32 .74201 MFFP 3 (READ FP INTO AC3 

5b 05033 13b414 SuB«l,3,SZR (CHECK RETURNED VALUE 

56 05O34 063077 HALT (STACK ERROR, ACS SHD» AC1 

57 .15035 15O014 CUMB 2, 2, SZR (CHECK DISTURB OF AC2 
56 05036 ^63077 HALT (MFSP 3 DISTURBED AC2 

59 U5B37 l«t«l 4 COM* 0,0, SZR (CHEC AC0 

60 05040 063077 HALT (MFFP 3 DISTURBED ACB 



0090 MNLbC 
11 

02 S1TST ;<c,f P,Kl«ieB,B,3, 1,2 

i»3 Jl5«)41 ,12,11^1 ST.B6: LUA 0,,<1»«1« (PUT KlOBt) IN ACB 

PI4 I15B42 1260HC AOC 1,1 (3ET AC! TO -1 

515 KI5M3 131f>Ba MOV 1,2 

"t 05B44 1351i<(« MDV 1„3 (AC3.AC2 » -I 

i»7 «5i<4b /6«ll«i(il MTFP i, (HOVE AC» TO FP 

MS a5io46 1742al MFFP 3 (READ FP INTO ACS 

B9 M 5U47 116414 SUB»8,3,SZR (CHtCK RETURNED VALLE 

lie u5^5» «!63>i/7 HALT (STACK ERROR, AC3 SHD« ACB 

11 a5n51 124814 COMB 1,1, SZR (CHECK DISTURB OF AC1 

12 05*52 B63f/7 HALT (MFSP 3 DISTURBED AC1 

13 W5W53 15tfP14 COMB 2.2.SZ* (CMtC AC2 

14 H5J54 i»63«77 HALT (MFFP 3 DISTURBEO AC2 
10 

16 STTST a/,FP,K4S>,2, 0,1,3 

17 *i5n5b »3^E74 ST, 07! LUA 2,K4» (PUT K4B IN AC2 
IB C5B56 126M00 AOC 1,1 (SET AC1 TO -1 

19 M5K57 lSBfk'iPi MUV 1,3 

2? d5n6«; 121PIBI" MUV 1,/ (ACtf,«C3 • -l 

21 «I5U61 i!7?H»Kll M1FP V (MOVE AC2 TO FP 

22 <15li62 0602.11 MFFP t (READ FP INTO ACB 

23 B5D63 142414 5UBS2,i»,Si:R (CHECK RETURNED VALUE 

24 k,5H64 ^63077 HALT (STACK ERROR.ACB SMU» AC2 
2b 05M65 124014 CUMB 1,1, SZR (CHECK DISTURB OF AC1 

26 05f66 «63077 HALT (MFSP B DISTURBED ACl 

27 050"57 174014 CUM* 3, 3, SZR (CHEC ACS 

26 0507. 463077 HALT (MFFP B DISTURBEO AC3 

29 

■IB 



10091 

01 

*z 

03 
04 
35 
00 
07 
06 
09 

III 

U 

18 

13 

11 



(CHECK IMTEKRfcACUON UF SP AND SF MOVE INSTRUCTIONS 



05071 
05072 
05073 
«)5e74 
05B75 
t)5n76 
05077 
Id5100 
05101 
K5102 
05103 
05104 



152400 
070001 
152000 
071001 
074201 
175004 
063077 
176400 
074001 
071201 
15*1134 
«.63«s77 



SUB 2,2 
MTFP 2 
ADC 2,2 
MTSP 2 
MFFP o 
MQV 3,3,SZR 
MALI 
SuB 3,3 
MTFP 3 
MFSC 2 
CO«ZL« 2,2, 
MALT 



ISET AC2 10 

(PLACE D'S IN FP 



H'S 



(PUT -1 


IN SP 


(GET FP 




pKP SMO 


• 0'S 


(AC3/FP 


NOT« i 



SP 



SZB 



(NO* TRY 

(SET SP 

(SMU«-1 BEFORE N0» 

l«AS NOT •-! SP/SF INTEKFERKANCE 



1H092 mnl 

01 

12 

H3 

04 

05 

to 

07 05103 
0a 45100 
09 05107 
ID i!5110 

11 05111 

12 1,5112 

13 05113 

14 1*5114 

15 will 5 

16 k-5116 
t7 05117 
IB W5124S 
in 05121 
2(0 

21 

22 

2* 

24 .15122 

2b 05123 

26 H5124 

27 H5125 
26 .^5126 

29 05127 

30 06 13m 
31 

32 
33 

34 H5131 

35 05132 

36 05133 

37 1)5134 
3b ,"5135 

39 1*5136 

40 14513/ 

41 U514U 
42 

43 
44 

45 B5141 

46 B 5142 

47 l»"514j 
4B 05144 
49 05145 
5i) .'6146 

51 U5147 

52 05150 

53 ,15151 

54 U5152 

55 05153 

56 1)5154 

57 05155 
5b 05150 
59 1*5157 
6r «i5160 



ISE1 STAC* P0INT6R TO LUC 400 

• FOB ThE REST OF THE TESTING 

(THERE SMON'T BE ANT FURTHER INTR THRU LOC 1 

I AFTER THE HSKu COMMANO 



,.130100 
071001 
073001 
1020it0 
062077 
02401)1 
044133 
024404 
044001 
06B177 
00^403 
005121 
063077 



102400 
042100 
102000 
051601 
100004 
101001 
063P77 



102000 
042100 

030100 

071f»l 

126400 
w656»l 
124014 
0630/7 



LUA 2,K400 
MTSP 2 
MTFP 2 
ADC 0,0 
MSKCJ 
LUA 1,1 
STA l.KTST 
LUA I.LC1ML 
STA 1,1 
INTEN 
JMP .»3 
.♦1 
HALT 



(GET ADDR OF 4214 

IPUT AOOR OF 480 IN SP/SF 

IALL BITS ON 

(MASK OFF TTO/TTI 

(GET LOC 1 

■SAVE IT IN PAGE 

IADUR OF MALT 

(PLACE IN LOC 1 

(ENABLE INT FOR STACK OVERFLO" ERRORS 



(LOC 1 INTR "ILL MALT MERE 



ITFaT FUR EXI5TANCE OF POP INSTRUCTION 
(PP. 001 

SUB 0,0 

STA ?,»K400 

ADC 0,9 

PUP 

CUM 0,0, SZR 

MOV 0,0, SKP 

HALT 



(TRY LOADING A VARIABLE FROM 

(MEMORY USING POP INSTR 

(SMO GET 

(SMD NOT SKP IF POP WORKED 

(SKP OVER MALT 

(POP INSTR DIONIT LOAD AC0 



(TRY POP OF -1 FROM STACK INTO AC1 
(PP. 01 ! 

ADC 0,0 
STA 0,0*400 
LUA 2.K400 
MTSP 2 

sua 1,1 i 

POP t 

CuHK 1,1, SZH 

HALT 



IPUT 400 IN SP 

(POP -1 INTO AC! 

(SHD COM TO 8 

(POP DIONIT LOAD AC1 KITH 



424414 

£440«j3 
102000 
1130100 
041001 
^71001 
102400 
061401 
,i00405 
063077 
0004U3 
063077 
005154 
K250K1 
125004 
063077 



LOA 1.PP02R 

STA 1,3 

ADC 0,(1 

LOA 2,K400 

STA 0,1,2 

M1SP 2 

SuB 0," 

PSH 

JMP ,»5 

MALT 

JMP ,*3 

MALI 

.-1 

LDA 1,1,2 

MOV 1,1, SiR 

HALT 



(IN CASE OF OVFlO 



(PUT -1 INTO LOC 401 
(SET SP TO 400 

(PSH ONTO STACK 
(JMP OVER MALT 
(PSH SKIPPED 

(OVLRFLO* ERROR? 

(POINT TO MALT 

(GET PSHO DATA FROM LOC 40! 

(UID PSH STORE ON STACK? 

(PSH DIDN'T KORK 



0093 MNLGC 
01 



02 
03 
04 IPP.»li 

05 
06 
0? 

0e 

39 

If 

H 

12 

13 

14 PP«1E| 

15 

16 X 

17 

16 (PP. 831 

19 05161 020123 

2D 05162 024407 

21 05163 K44003 

22 051S4 06140) 

23 05165 O65601 

24 0516(5 1^16414 

25 MS1S7 i^6 JP77 
26 

27 05170 ^in«14M3 

2b 05171 0B3172 PP03E: 

29 1*5172 063077 
30 

31 (PP.04: 

32 0517J 024066 

33 115174 M30407 

34 05175 050003 

35 05176 0634ul 

30 B5177 B716M1 
37 »5200 1324J4 
3D 05201 ?6J077 
39 
4(1 09202 000403 

41 052A3 «'0b204 PPB4E: 

42 B5204 063077 
43 

44 ipp.es: 

45 05205 030071 

46 05206 034407 

47 05207 054003 

48 05210 071401 

49 05211 073601 
30 05212 156414 
51 05213 063077 
52 

53 05214 HP snis 3 

54 05215 005216 PP05E: 

55 05216 063077 
56 

37 iPP.ae: 

31! 05217 034074 
39 05220 t920407 

60 05221 040003 



(UEFINE MACRO FOR PSH/POP TESTING 



.MACRO PSPT 

LLl* «2,a3 

LDA »4.PP»1E 

STA »4,3 

P8M A2 

POP »4 

SUB« »2,»4,SZR 

HALT 

JHP ,«3 
.♦1 

MALT 

PSPT 03,0, K0,1 



(GET »3 

[STACK OVFLO ERR AODR 

(PUT IN LOC 3 

(PUT ACaZ ON STACK 

(LOAD AC*4 WITH FIRST OFF THE STACK 

(CHECK AC»2 AGAINST AC»4 

IERH0R,,AC»2 NOT EQUAL TO AC«4 

(AFTER PSH/POP 



(STACK OVERFLOW ERROR HALT 



LDA 0,K0 (GET K0 

LDA 1,PP03E (STACK OVFLO ERR AOOR 

STA 1,3 (PUT IN LOC 3 

PSH (PUT AC0 ON STACK 

p " p 1 (LOAD AC! HITH FIRST OFF THE STACK 

SUB* 0,1, SZK (CHECK AC0 AGAINST AC1 

HALT (ERROR. .AC0 NOT EQUAL To AC1 
(AFTER PSH/POP 
.♦3 



JMP 

.♦1 

MALT 

PSPT 04,1,K2,2 



(STACK OVERFLOW ERROR HALT 



LUA l,K2 (GET K2 

LUA 2.PP04E (STACK OVFLO ERR ADQR 

STA 2,3 (PUT IN LOC 3 

PSH 1 ,PUT ACl ON STACK 

p UP 2 (LOAD AC2 KITH FIRST OFF THE STACK 

SUB* 1,2, SZK (CHECK ACl AGAINST AC2 

"ALT (ERROR,, ACl NOT EBUAL TO AC* 

(AFTER PSH/POP 
JMP ,«3 
,tl 
MALT 
PSPT 05,2,K6,3 



(STACK OVERFLOW ERROR MALT 



LUA 2,K6 (GET K6 

LUA 3.PP05E (STACK OVFLO ERR ADOR 
STA 3,3 (PUT IN LOC 3 
PSH 2 (PUT AC2 ON STACK 

POP 3 (LOAD ACS WITH FIRST OFF THE STACK 

SUB* 2,3,SZR (CHECK AC2 AGAINST AC3 
MALT (ERROR, ,AC2 NOT EUUAL TO AC3 

(AFTER PSH/POP 



JHP ,*3 

. + 1 

HALT 

PSPT,06,3,K40,0 

LOA 3,K40 

LOA 0,PP06E 

STA 0,3 (PUT IN LOC 3 



(STACK OVERFLOW ERROR HALT 



(GET K40 

(STACK OVFLO ERR AODR 



0094 MNLUC 




01 05222 U75401 


PSH 3 


32 05223 061601 


PUP 


03 05224 162414 


sub* 


04 05223 063077 


HALT 


05 




36 05226 000403 


JHP . 


07 05227 005230 FP06E: 


.♦1 


06 05230 063077 


HALT 



(PUT AC3 ON STACK 

(LOAO AC0 WITH FIRST OFF THE STACK 
i.i-,$!H (CHtCK ACS AGAINST ACS 

(ERROR,, ACS NOT EGU.IL TO AC0 
(AFTER PSH/POP 



(STACK OVERFLOW ERROR HALT 



10 
HI 

02 

03 
34 
05 
»b 
47 
48 
49 
IB 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2d 
25 
26 
27 
28 
29 

i^ 

31 
32 
33 
34 
35 



895 MNLGC 



IIEST PSH GVE« BOUNDARY CAUSES STACK OVERFLOW ERROR 
(FIRST LEGAL UVERFLOW ERROR 



(PP.071 

5231 030077 

5232 471001 

5233 430406 

5234 e5e003 

5235 «71Jnl 

5236 101040 

5237 1153077 
5240 0B0402 

9241 005242 STEK2: 

5242 lo7SS0 1 

5243 195414 

5244 463077 

5245 063577 

5246 063077 

5247 460177 



0525a 
05251 
05252 
05253 
05254 
05255 
05256 
05257 
45264 
05261 
115262 
05263 



LOA 2.K377 

MTSP 2 
LU« 2.STEH2 
ST* 2,3 
PSH 2 

mov 0,0 

MALI 
JMP ,*2 

.♦1 

POP 3 

SUB" 2.3.SZH 
HALT 

SKPBZ CPU 
HALT 

INTEN 



(GET BOUNDARY -1 

(PUT IN SP 

(GET GET RETURN AODR 

(PUT IN LOC 3 

IPSH AC2 ON STACK/FORCE 

INO OVERFLOW , CHECK ION 



IGET STACKED VALUE 

IPSH SHO HAVE COMPLETED 

IPSH OIONIT COMPLETE STORE OF ACS 

HON RESET BY OVFLO? 

HON NOT RESET. 



(TEST INC/DEC OF SP KITH PSH/POP INSTRUCTIONS 
IPP.0B! 



030)00 
141400 
K)7 IBID t 
111404 
465401 
475201 
156414 
463077 
465641 
471241 
112414 
463077 



LOA 2.K400 

MOV 2,0 

MTSP 2 

INC 0,2 

PSH 1 

MFSP 3 

SuB* 2,3,SZK 

HALT 

POP 1 

MFSP 2 

SUB* 0,2,SZR 

HALT 



(SAVE IT 

IAC2" 401 

IPSH INSTK SHD INC SP 

(CHECK IT 

IIS IT = 401? 

(PSH DIDN'T INC SP 

(SHO BE 400 NOW 
IIS SP • 400? 

(SP NOT DECREMENTED BT POP 



|»096 MNLGC 






11 








42 




ISAVE / 


' RETURN INSTR 


43 
04 
05 




(FIRST 


TIME FOR SAVE 




lav, 00s 




06 05264 


102400 




SUB 0,0 


07 45265 


105400 




INC 0,1 


0B 45266 


030100 




LDA 2,K400 


09 45267 


071041 




MTSP 2 


lb 05270 


070001 




MTFP 2 


11 45271 


131400 




INC 1,2 


12 45272 


155400 




INC 2,3 


13 45273 


101040 




MOVO 0,0 


14 05274 


462401 




SAVE 


15 45275 


175003 




MOV 3,3,9NC 


ID 05276 

17 

18 05277 


463077 




HALT 


165000 




MOV 3,1 


19 45300 


075201 




MFSP 3 


20 05301 


166414 




SUB* 3,1,SZK 


21 45302 


063077 




HALT 


22 05303 


074241 




MFFP 3 


23 05304 


166414 




SUB* 3,1,SZR 


24 05305 


063077 




HALT 


25 05306 


030120 




LOA 2.K405 


26 05307 


146404 




SUB 2,1,SZR 


27 05310 


063077 




HAL! 


26 05311 


021000 




LDA 0,0,2 


29 05312 


101103 




MOVL 0,0, SNC 


30 05313 


063077 




HALT 


31 05314 


101220 




MOVZR 0,0 


32 05315 


024067 




LDA 1,K3 


33 05316 


106404 




SUB 0,1, SZR 


34 05317 


063077 




HALT 


35 05320 


021377 




LDA 0,-1,2 


36 45321 


024100 




LDA 1.K400 


37 05322 


106414 




SUB*0,1,SZR 


38 45323 


063077 




HALT 


39 45324 


021374 




LDA 0,-4,2 


40 45325 


101004 




MOV 0,0, SZR 


41 05326 


463077 




' HALT 


42 05327 


105440 




INC 0,1 


43 45330 


021375 




LDA 0,-3,2 


44 05331 


106414 




SUB«0,i,SZR 


45 05332 


063077 




HALT 


46 05333 


421376 




LDA 0,-2,2 


47 05334 


125400 




INC 1,1 


46 05335 


106414 




SUB*0,1,SZR 


49 05336 


063077 




HALT 



(SET AC0 TO 

ISET AC! TO 1 

IGET VALUE OF 400 

(GET STACK POINTER 

ISET FP TO 400 

|AC2»2, AC3>3 

(SET CARRY TO I 

(SAVE AC'S 

(CHECK THAT CARRY STILL A 1 

(SAVE CHANGED THE CARRY BIT. ..ERROR 

(OR SAVE INSTR. SKIPPED,, .ERROR 

(PUT ACS IN AC1 

ISP SHO • ACS 

ISTACK POINTER NOT ' ACS AFTER SAVE 

IGET FRAME POINTER 

IFP SHO'ACS 

IFP NOTiACS 

IGET 405 INTO AC2 

ICHECK ACl FOR PROPER VALUE OF SP 



.ERROR HALT 
& CRY 



IAC1 NOT • ORIG, »P ♦ 5 

IOIRECTLY GET SAVED AC3 

IIS CRY A 1 

(SAVE INSTR DIDN'T SAVE THE CRY 

IREPOSITION CONTENTS 

(AND DROP CARRY BIT 

(IS IT ■ 3? 

(SAVE DIDN'T STORE ACS CORRECTLY 

(GET SAVED FP 

lFP-400 ? 

ISAVE DIDN'T STORE FP CORRECTLY 

IGET SAVED AC0 

(SHD BE • 

(AC0 NOT • e 

(GET SAVEO ACl 

(ACl'l? 

(ACl NOT SAVED CORRECTLY 

(GET SAVEO AC2 



(AC2 NOT • 2 



leeia/ mn 

01 

as 

33 ^5337 

04 0534w 

05 05341 

06 05342 

07 05343 

08 05344 

09 05345 

lt> uSita 

11 05347 

12 05350 

13 05351 

14 05352 

15 0S353 

16 05354 

17 145355 
16 05356 

19 05357 

20 05360 

21 05361 

22 05362 

23 05363 

24 05364 

25 05365 

26 05366 

27 05367 
26 05370 

29 05371 

30 05372 

31 05373 

32 95J74 

33 05375 

34 05370 

35 05377 

36 05400 

37 05401 

38 05402 

39 05403 

40 03404 

41 05403 

42 0540b 

43 05407 

44 05410 



LttC 

1KTN01 : 
034421 
030100 
071001 
070001 
101020 
030065 
024072 
020075 
062401 
102040 
105000 
111000 
113000 
062601 
063077 
063077 
000402 

005361 RTN1R! 
054427 
175002 
063077 
034065 
156414 
063077 
034072 
136414 
063077 
034075 
116414 
063077 
024100 
071201 
132404 
063077 
070201 
132414 
063077 
024404 
132404 
063077 
000402 
P0H000 SV,3: 



LDA 3,RTNIR 

LOA 2.K400 

MTSP 2 

MTFP 2 

MOVZ 0,0 

LB* 2,K1 

LOA 1.K10 

LOA 0,K100 

SAVE 

AOCO 0,0 

MOV 0,1 

MOV 0,2 

MOV 0,3 

RTRN 

HALT 

MALT 

JMP .♦? 

.♦1 

STA 3,5V, 3 

MOV 3.3.SZC 

MALT 

LOA 3,K1 

SuB« 2,3,SZR 

HALT 

LOA 3,K10 

SUBO 1,3,SZK 

HALT 

LOA 3,K100 

SUBB 0,3,aZK 

HALT 

LDA 1.M00 

MFSP 2 

SUB 1,2,SZR 

HALT 

MFFP 2 

Sub* i,2,szk 

HALT 

LUA 1.SV.3 

SUB \,2,SIH 
HALF 

JHP ,»2 



(PUT RETUKN ADDRESS IN AC3 

1400 

UNIT SP 

riNiT fp 

(SET CARRY TO 
UNIT AC2 

;init aci 

(INIT ACB 

(SAVE INSTRUCTION******** 

>SET CARRY TO 1.AC0 TO -1 



(SET ALL AC'S TO -I 

(RETURN INSTRUCTION*. ........ 

(ERROR HALT..SHO NOT GET HERE 
(IF RETURN INSTR. WORKED 

(RETURN ADDRESS POINTER 

(SAVE AC3 FOR LATER, ,,8M0 » OLD FP 

(CHECK CARRY FOR 

(SAVE/RETURN CHANGED CARRY. .ERROR 

(SET Kl 

ICHfcCK AC2 

(AC2 NOT > Kl 

(ACI SMI) • K10 
(IT DION'T 

(ACO SHU • K100 

(IT DIDN'T 

(SP/FP 3HD BE VALUE 

(GET SP 

(CHECK SP FOR ORIG. VALUE OF 400 

(ERROR. ..NOT ■ TO 400 

(GET FP 

(CHECK FP T001 

(ERROR. ..NOT ■ TO 400 

(GET AC3/FP THAT HAS SAVEO 

(CHECK 

(olo fp not » current fp 
(jump tu next test 

(SAVE AC3 



(Siovi: 



10096 MNLGC 

01 

02 

03 

04 05411 020408 

05 05412 040003 

06 05413 060177 

07 05414 030100 
06 05415 020066 
06 05416 112401 

10 05417 005424 STOVRi 

11 05420 O71001 

12 05421 062401 
t3 05422 101000 
14 05423 063077 
15 
16 
17 



(STACK OVERFLO- TUSTS - SAVE INSTRUCTION 



LDA 0, STOVR 

STA 0, 3 

INTEN 

LDA 2,«40» 

LDA 0,<2 

SUB 0, 2,Sf,P 

ST0V2 

MTSP ;: 

SAVE 

MOV 0,? 

HALT 



(TRY OISABLE INT, /THEN 



18 05424 030100 ST0V2I 
IS o5425 024066 
20 05426 132400 
2,1 05427 071001 

22 05430 020405 

23 05431 040003 

24 05432 060277 

25 05433 062401 

26 05434 000403 

27 05435 005436 SIV2R: 
26 05436 063077 

29 05437 020406 

30 05440 040003 

31 05441 060177 

32 05442 101000 

33 05443 063077 

34 05444 000402 

35 05445 005449 STV3RC 

36 05446 063577 

37 05447 0630/7 

38 O5450 060177 



LOA 2.K400 
LDA 1,K2 
SUB 1,2 

M1SP i 

LDA 0.STV2R 

STA 0,3 

INTDS 

SAVE 

JMP .*3 

.♦1 

HALT 

LDA 0.STV3R 

STA 0,3 

INTEN 

MOV 0,0 

HALT 

JMP ,*2 

.♦1 

SKPbZ CPU 

HALT 

INTEN 



(GET RETURN ADDRESS 
(PLACE IT IN LOC 3 



[FORM ADDR OF 376, ALMAS SKIP NEXT 

[PUT ADOR OF 376 IN SP 
[FORCE OVER PLOW/INTERRUPT 

(IF INT, WORKS SHON'T GET HERE 

ENABLE 

[FORM ADDR 

(OF 376 

[PUT 376 IN SP AGAIN 

[GET ILLEGAL RETURN AOOR 

[PLACE IN LOC 3 

(DISABLE INT, 

[FORCE OVERPLON/INT, DISABLED 

[JMP OVER HALT 

[POINT TO RETURN ADDRESS 

[ILLEGAL RETURN ADDRESS, .HALT 

(GET GOOD RETURN ADDRESS 

[PLACE RETURN AORESS IN LOC 3 

[ENABLE INTERRUPTS 

[SHDN'T GET HERE IF BNT, OCCURRED 

[POINT TO RETURN ADDRESS 

(ION SETT 

(ION NOT RESET BV OVF'LOM 



ISE1 UP ILLEGAL STACK OVERFLO" ADORESS FOR REST OF TEST 

LOA 0.ILLSK 



STA 0,3 

JMP ,«3 
.♦1 

NALT 



IKEAL TIME CLUCK TESTS 



LDA 0,RT00R 
LUA 1,RT»I0S 
STA 0,2 
SUB 0,0 
RTCEN 

inc 0,0, szr 

JMP .-1 

HALT 
JMP ,*3 

RT.B1-1 

.♦1 
iNTtN 
STA 1,2 

sua 0,0 

INC 0,0, SZR 
JMP .-1 
MALT 
InTEN 



(CHECK HEAL TIME CLUCK TIMING TEST 



10099 MNLGC 

01 

12 (45451 020403 

03 05452 040003 

04 05453 U00403 
(15 05434 005435 ILLSK; 
as 05455 063077 
07 
08 

as 

IB 1)5456 6,20412 RT.00I 

11 05457 024410 

12 05460 04001)2 

13 05461 102400 

14 05462 071077 

15 05463 101404 

16 0S464 000777 

17 05465 063077 

18 05466 000403 

19 05467 005477 RT00S: 

20 05470 005471 RT00RI 

21 05471 060177 

22 05472 044002 

23 05473 102400 

24 05474 101404 

25 05475 000777 

26 05476 063077 

27 M5477 060177 
26 
29 
30 

31 05500 024431 RT.E1I 

32 05501 034431 

33 05502 030414 

34 05503 020430 

35 05504 040002 

36 05505 123404 

37 05506 000777 

38 05507 030002 
30 05310 175404 

40 05511 000777 

41 05512 063077 

42 03513 000404 

43 05514 063077 RT.ERI 

44 05515 000402 

46 05516 0055J7 IKT02I 
46 

47 (DISABLE HTC TEST 
46 05517 063077 RT.02I RTCUS 

49 05520 020410 LDA 0.AKTE2 

30 03521 040002 STA 0,2 

31 05622 024133 LDA 1,KTST 
52 05523 044001 STA 1,1 

33 05524 020066 LOA 0,K2 

54 05523 062077 MSKO 

55 05526 «/60177 INTEN 

56 05527 000406 JMP IOCK 
57 

50 05530 005534 AKTE2I RT.E2 

59 05531 177345 KKTCI -283, 

60 05532 177671 KRTC2I -71. 



(PUT IN AODR 3 



(ILLEGAL STACK OVERFLOW ERROR 



(GET ADDR FOR RETURN 
IGET RETRn #2 ADDRESS 
IPLACE IN LOC 2 

IENA8LE RTC INTERRUPTS* 
lnAIT FUR INTHP 

IHTC DIDN'T INTRP 



IPOINT TO RETURN AD&RESS 
(INTRA ENABLE AFTER LAST INTR 
IPLACE *2 RETRN IN LOC 2 



(2ND INTR FROM KTC DIDMIT OCCUR 
(RE-ENABLE RTC INTEKRUPT 



LDA l.KHTC 

LUA 3.KRTC2 

LDA 2.IRT02 

LOA 0,ARTtR 

S1A 0,2 

InC 1,1, SIR 

JMP ,-1 

STA 2,2 

INC 3,3,SZR 

JMP ,.1 

HALT 

JMP RT.02 

HALT 

JMP RT.02 

RT.02 



IGET TIMING CONSTANT 

(GET WAIT ADD. TIME 

(GET GOOD RETURN AODR, 

IGET ERROR HALT ADDRESS 

(PUT IN LOC 2 

l«AIT 

IPUT IN LOC 2 

IKAIT 

IHAIT FOR INTERRUPT 

(INT. TOO LONG 

(ERROR MALT. .INT. TOO SO 

(NEXT TEST ADDRESS 



(DISABLE RTC 

IGET ERROH HALT ADDRESS 

IPUT IN LDC 2 

IGET LOC I SAVED 

IRESTORE LOC 1 

(LOAD AC0 KITH 2 

IRE-ENABLE TTO INTR 



(EXIT THIS TEST 
(NO MQRE HTC INTERRUPTS SHD OCCUR 

(SET VALUE TO GIVE 1* MILLISECONDS 
(ADDITIONAL WAIT TIME 



0100 MNLGC 

01 05333 005514 ARTfcRI KT.EH 

02 (ERROR HALT FOR RTC INTERRUPTS »HEN DISABLED 

03 05534 063077 RT.E2I HALT (ERROR HALT. ..RTC SHD BE DISABLED 



10101 MM 

01 

02 

03 ,1553b 

04 K5S3(> 
3!) 05537 

06 0b54«s 

07 05541 

06 05542 
MB 05343 

10 (15544 

11 05545 

12 05546 

13 815547 

14 «i555n 

15 05551 

16 05552 

17 4)5553 

18 05554 
141 05555 

20 05556 

21 05537 

22 05560 



(check rn see if time to start cat/kiiten 



'*2«1125 IUCK1 

1F1005 

fH,tit 

U 141 40 

0«2404 
t2414l 
U44140 
1P1001 
tf 00504 
<!M1£6 
002776 
«?4100 
044126 
020072 
040140 
040141 
32U067 
062077 
•-02401 
C06432 



LOA 0.KATS* 
rfOV 0,0, SNR 
JMP PKCSS 
OSZ PKR00 
JMP #,*4 
LDA 1.PKH01 
STA !,PKR00 
MUV 0,0, SKP 
A1A 

052 TtSTK 
JMP »,.J 
LOA I, Met! 
STA l.TESTK 
LOA 0.K10 
STA 0,PKR00 
STA 0.PKR01 
tOA 0,K3 
MSKO 
JMP ».♦! 
PASSC 



fliET CAT/KITTKN FLAG 
(START IOTSTR IF • 1 
IUO PnOCESSER TESTING 

; 

(GET VALUE TO RESTORE LOOP LNT 
(PUT IN PKRB0 
(SKIP NEXT 

(I/O TESTING DONE? 
(N0PE1 

(RESTORE TEST COUNT 



(RESTORE LOOP COUNTS 
(MASKOUT TTO/TTI INTR 
(PRINT PASS ON TT* 



10102 Mn 

31 

02 

03 05561 

04 (15562 

05 35563 
06 

37 05564 
0b 05565 
iit 05566 
10 

11 05567 

12 05570 

13 05571 
14 

15 

16 05572 

17 05573 
16 

1$ 05574 
20 05575 
21 

22 05576 

23 05577 

24 05600 

25 05601 

26 05602 

27 195603 
26 05604 

29 05605 

30 05606 

31 05607 
32 

33 
34 
35 
36 
37 
3b 

39 
40 
41 
42 
43 
44 
45 
46 
47 
46 
4B 
50 
51 

52 05610 

53 05611 

54 05612 

55 05613 

56 05614 

57 05615 
56 05616 

59 05617 

60 05620 



102620 
060277 

04e00i 

»63477 
l»100l 
063077 

063677 

101001 
063077 



083577 
(JS3077 

063777 
063077 

102000 
105000 
131000 
155000 
060077 
122001 
*63l»77 
156000 
162414 
063077 



(PROCESSOR :/j I*STR TESTS 

PHCiSl SuBZ» ;•■? 

1NT(,« 

STA f, l (INTAIS NILL »0 
I ION SHD«t t.o SKIP ON BUST NON ZERO 

tu.00: SKPS-- CPU (ION»0 SHD NOT SKP 

10V /,?,SKP 

HAL T (IRS IR9»O0 NO SKIP BN 
IPO«ER LO- s-u«0 NO SKIP ON DONE NON ZERO 

[U.0l: SkPDs CPU (SHD NOT SKP 

ML* ?,^,SKP (DIDN'T IR8 IR9«le 

HALT (SEE PUR LO»»lCSHONIT) 

CjKPBZ TO S"P ION>0 FIRST 10 SKP TRUE 
;tU.02: SKP62 CPU (IR8 IR9«01 

HALT IBUSY«0 DID NOT SKP 

(TEST SKPCZ POHER LUN SMD«0 
:iO.03: SKPLZ CPU (IRS IR9"U 

HALT (DONE»B NO SKPCPttR LOW) 

(NIO SHD ^EITHER SKP NOR ALTER ANY AC'S 

::o.04i aoc ?,* 

MOV 7,1 (ALL AC ' S«» 1 

MUV 1.2 

MOV 2.3 

NIO CPU (MAKE SURE 10 SKP«0 

ADC 1,0, SKP 

HALT (NIO CPU SKIPPED 

ADC 2,3 

SUB* 3.0.5ZR 

HALT (NIO CHANGED AN AC 

.MACH& IOTSl 

(0I»6 *2, CPU SHOULD ONLY ALTER AC»2 
I IO.M-1 

LDA "2.K5252 

MUV »2,a3 

MOV «j,«4 

MOV Ad, as 

OIao »2, CPU 

SUBS '3,«4,SZ« 

HALT 

SuBx *5,A4,SZK 

HALT 

SUBtr »2,*5,SNk 

HALT 



(ALL AC'S«52525 



(*7 «2 

(ACa3 SHD > ACA4 

(DIaS SKPO OR AC«3 MOT ■ AC»4 



(AC«3,a40RaS ALTERED 
(DID AC»2 CHANGE? 
(ACa2 NOT LOADED 



IOTSl 05, a, 1,2, 3, A, READS 
(DIA 0, CPU SHOULO ONLY ALTER AC0 
(10.051 
020114 LUA 0,K5252 

105000 MOV 0,1 

131000 MOV 1,2 

155000 MOV 2,3 

060477 OIA P.CPU 

132414 3utm 1.2.SZR 

063077 HALT 

172414 SUBS 3,2, SZK 

.(63077 HALT 



(ALL AC'S»52525 



(READS 

(ACl SHO > AC2 

(DIA SKPD OR ACl NOT 



AC2 



(AC1.20R3 ALTERED 



«103 mnlgc 








01 »5621 


116415 




SUB* 0,3, SNR 


(DID AC0 CHANGE? 


02 05622 


063077 




HALT 


(AC0 NOT LOADED 


»3 






I0TS1 06,1,0, 


2, 3, A, READS 


04 




101* 


1, CPU SHOULD 


ONLY ALTER AC1 


19!) 




HO,0&: 






&e 05523 


024114 




LDA 1,1(5252 




07 05624 


121708 




MOV 1,0 


(ALL AC'S«52525 


5)8 05625 


111000 




MUV 0,2 




09 05626 


155000 




MOV 2,3 




10 11562/' 


064477 




Oil 1,CPU 


(READS 1 


11 «Sb3u 


112414 




SUB* 0.2.87K 


(AC0 SHD • AC2 


12 125631 


063077 




MALT 


(UIA SKPD OR AC0 NOT 


13 b5632 


172414 




SUB* 3, 2, SZR 




14 05633 


063077 




H»LT 


IAC0.2OR3 ALTERED 


15 05634 


136415 




SUB* l,3,SNh 


(DID AC1 CHANGE? 


16 05635 


063077 




HALT 


(AC1 NOT LOADED 


17 






I0TS1 07,2,3, 


0,1, A, READS 


lb 




(DIA 


2, CPU SHOULD 


UNLY ALTER AC2 


IS 




110.07! 






2D 05636 


030114 




LDA. 2.K5252 




21 (3563/ 


15500P 




MUV 2,3 


(ALL ACS152525 


22 05640 


161000 




MOV 3,0 




23 1*5641 


105000 




MOV 0,1 




24 05642 


070477 




DIA 2, CPU 


(READS 2 


25 05643 


162414 




SUB* 3,0, SZR 


(AC3 SHD • AC0 


26 05644 


063077 




HALT 


(DIA SKPO OR AC3 NOT 


27 (95645 


122414 




SUB* 1,0, 5ZR 




28 05646 


U63077 




HALT 


(AC3,0OR1 ALTERED 


2D 4)5647 


146415 




SUB* 2,1, SNR 


(DID AC2 CHANGE? 


30 45650 


063077 




HALT 


(AC2 NOT LOADED 


31 






I0TS1 06,3,0, 


1,2, A, READS 


32 




(UlA 


3, CPU SHOULU 


UNLY ALTER AC3 


33 




110.06! 






34 ■15651 


034114 




LUA 3.K5252 




35 05652 


161000 




MOV 3,0 


(ALL AC'S>52525 


36 05653 


105000 




MOV 0,1 




37 05654 


131000 




MOV 1,2 




35 05655 


074477 




OIA 3, CPU 


(READS 3 


39 05656 


106414 




SUB* 0,1, SZR 


(AC0 SHD • AC1 


40 05657 


063077 




HALT 


(DIA SKPO OR ACB NOT 


41 05660 


146414 




SUB* 2,1,SZH 




42 05661 


063077 




HALT 


(AC0,1OR2 ALTERED 


43 05662 


172415 




SUB* 3, 2, SNR 


(DID AC3 CHANGE? 


44 05663 


063077 




HALT 


(AC3 NOT LOADED 


45 






I0TS1 09,0,1, 


.2,3,B,1NTA 


46 




1016 


0, CPU SHOULD 


ONLY ALTER AC0 


47 




(10.09! 






46 05664 


020114 




LDA 0,K5252 




4b 05665 


105000 




MOV 0,1 


(ALL AC'S»52525 


50 05666 


131000 




MOV 1,2 




51 05667 


155000 




MUV 2,3 




52 05670 


061477 




DIB 0,CPU 


(1NTA 


53 05671 


132414 




SUB* 1,2, SZR 


(AC1 SHD • AC2 


54 05672 


063077 




MALT 


(DIB SKPD OH AC1 NOT 


55 05673 


172414 




SUB* 3, 2, SZR 




5b 05674 


063077 




MALI 


(AC1,20R3 ALTERED 


57 0S675 


116415 




SUB* 0,3,SNR 


(DID AC0 CHANGE? 


5B 05676 


063077 




HALT 


(AC0 NOT LOADED 


59 






I0TS1 10,1,0 


,3,2,B,INTA 


60 




(DIB 


1, CPU SHOULD 


ONLY ALTER AC1 



AC1 



H10* KNLGC 










01 




110, 


,10! 






02 05677 


02411* 






LOA 1,K5252 




03 05700 


121000 






MOV 1,0 


(ALL *C'S«52525 


314 05/01 


115000 






MOV 0,3 




05 D5702 


171000 






HOV 3,2 




06 05703 


065477 






DIB 1,CPU 


(INT* 1 


07 05/74 


116414 






SUB* 0,3, SZR 


(*C0 SHD ■ AC3 


06 05/05 


063077 






HALT 


(DIB SKPO OR AC0 NOT • AC3 


09 05706 


15b414 






SUB* 2, 3, SZR 




10 05/07 


063077 






HALT 


(AC0.3OR2 ALTERED 


11 05710 


132415 






SUB* 1,2,SNR 


IDIu AC1 CHANGE? 


12 05/11 


063077 






HALT 


(AC1 NOT LOADED 


13 








I0TS1 11,2,3, 


1,0, B, (NT* 


1* 




IUIB 


2, CPU SHOULU 


ONLY «LTER AC2 


15 




(10, 


,11! 






16 05712 


0321114 






LDA 2,K»252 




17 05713 


155000 






MDV 2,3 


(ALL AC'S»52525 


16 05714 


163000 






MUV 3,1 




19 0571b 


121000 






MOV 1,0 




20 B5716 


071477 






OIB 2, CPU 


(INT* 2 


21 05717 


166414 






SUB* 3,1, SZR 


■ AC 3 SHD • AC1 


22 «5720 


063077 






HALT 


(DIB SKPD OR *C3 NOT • AC1 


23 05721 


106414 






SUB* 0,1, SZR 




24 05722 


063077 






HALT 


(*C3,1OR0 ALTERED 


25 05723 


142415 






SUB* 2,0, SNR 


(DID *C2 CH*NGE? 


26 05724 


063077 






HALT 


(AC2 NOT LOADED 


27 








I0TS1 12,3,2, 


0,1,B,INTA 


26 




IDIB 


3, CPU SHOULD 


UNLY ALTER AC3 


29 




(10, 


,12! 






30 05725 


034114 






LUA 3.K5252 




31 05726 


171000 






HOV 3,2 


(ALL AC'S«52525 


32 05727 


141000 






HOV 2,0 




33 05730 


105000 






MOV 0,1 




34 05751 


075477 






OIB 3, CPU 


IINTA 3 


35 05732 


142414 






SUB* 2,0, SZR 


(AC2 SHD • ACB 


36 05/33 


063077 






HALT 


(DIB SKPO OR AC2 NOT • AC0 


37 05/34 


122414 






SUB* 1,0, SZR 




38 05735 


063077 






HALT 


(AC2.0OR1 ALTERED 


39 05736 


166415 






SUB* 3,1, SNR 


(DID ACS CHANGE? 


4f 05737 
41 


063077 






HALT 


(AC3 NOT LOADED 



1» 1 ifiS MNl 

*1 

02 

03 

04 

03 05740 

0b 0S741 

07 05742 

08 05743 
as 05744 
It) 05745 

11 05746 

12 05747 
13 

14 
15 
10 
17 
lb 
19 

20 05750 

21 «S?51 

22 05752 

23 05733 

24 05754 
23 05/55 
2b «575b 
27 05757 
26 03760 

29 w576l 

30 05762 

31 05763 

32 05764 
■ii 05763 
34 

30 05766 
3b 05/67 
37 05770 
30 05771 

39 05/72 

40 H5773 
41 

42 
43 
44 
43 05774 

46 06/75 

47 05/70 
4B M5/77 
49 06000 

5n 05001 

•51 06002 

32 

S3 

S4 

53 P6003 
5b 06004 
57 06005 
3b 06006 
59 
6 k 



IUQB », CPU (MSKO 0) SHOULD NOT MANS "OUT TINE" 

(OUT GOts through t/s "tqd" 
(first time for any doa -b or c 

110.131 



010S MNLGC 
"11 060I0 063477 
02 060U 063577 
»3 06012 063077 



SKPd': Cp 
SKPbT. :> 
MAUI 



("C" DID NOT CLR ION 



176000 
024006 
1210130 
462077 
122404 
063«77 
1740114 
063077 



ADC 3,3 
LDA l,K2 
MOV 1,8 

isko a 

sua 1,0, szr 

HALT 

COM 3, 3, SZR 

HALT 



IAC1 • 2 

(SHU NOI SKP HALT OH ALTEK AC'S 
IMSKO SKPD OR ALTERED AC0 
(nSKO ALTERED AC3 



17O0B0 
0636H 
a 0u4i 4 
06351 1 
,(63077 
063711 

H10«ll 

063077 
0634H 
072403 
063077 
000765 
000203 
01*0504 

,163511 
l:tf2776' 
175404 
»6d077 
06371 1 
000766 



l?2b20 
/14/100 1 
i60177 
863477 
t.K3077 
k53477 
/63*77 



(DETERMINE HHICH PATH TO TAKE 
UN TESTING FHUM THIS POImT ON 

f TTO "DUNE" IS USEO FOR "TRUE" INTERRUPT TESTING 
;TTO DOnEiB AND BUSY'8 "FALSE" INTERRUPT TESTS 
IITO UONE«0 AND BUSY«1 LOOP BACK TO A1A 
10X00: 

(SET PASS SNITCH 

rooNE"? 

HI 

)l)ONE«l BUSY MUSt»0 
>BUSY«0 OR DtlNE«l FAILED 
(U0NE»2 Z SHD NUT SKP 



ADC 3,3 

SkPDN TTO 

.IMP IUX01 

SKPBZ TTO 

HALT 

SKPOZ TTO 

MOV 0,0, SKP 

HALT 

SKPbN TTO 

JmP #10X01-2 

HALT 

J«p iqxu0 

INT00 

AlA 



("02" err or maybe "on" 
;done»i bus* can<t*i 

(UK TU U0 InTH TSTS 
(TTO is busy not 



[START of logic test 



SKPBZ TTO 
JnP #.-2 
INC 3, 3, SZR 

HALT 

skpdz Tin 

JMP 10X00*1 
;TTo done And busy»0 
(PERFORM TESTS THAT HEQUIHE 



[NO SKP IS MITING 
(OON'T «A1T FOR T10 DONE 

I2NU TRY 

(FINITE TIME TWXT "ON" ANU "B 

(MAYBE U0\E»1 (TIME LAPSE) 

INTERRUPT TO BE FALSc 



(THE 

(NIO 

(NINWI 



SUBZR 0,0 

STA 0,1 (I'M 

NIOS CPU (1 TO ION "SHD NOT SKP" 

SKPBN CPU (BUSY SHD=l FOR CPU 

HALT (ION DID NOT SET (NIOS SKPD) 

SKPBN CPU (1ON»0 HERE IS INTR 

HALT (SEE PI AND NOT INTK 

RE SHO BE NO INTR REQUESTS PENDING 

C SHD CLR ION SKPBZ SHO NUT SKP 



*60l77 
06J577 
0634/7 
063077 



; m I n 2 : 



06007 060277 



NIOS CPU (1 TO ION 

SKPBZ CPU [BUSY.l 

SKPBN CPU (SHU NOT CLR ION 

HALT (87. SKPU OR RN UIDNIT 

NIOL CPU (SHO CLR ION 



10107 MNLl»C 


>4 1 






ML 






03 






04 






05 


06013 


060177 


at 


B6014 


«)61277 


'1/ 


0601b 


063677 


0b 


06W16 


063077 


SIB 






us 






u 






12 


0601/ 


«60177 


13 


06020 


061077 


14 


06021 


1*63477 


16 


06022 


063077 


16 






17 






IB 


06/123 


060177 


19 


06024 


061377 


20 


0602b 


063477 


21 


06026 


063077 


22 






23 






21 


0602/ 


060277 


2b 


06^30 


060377 


2b 


06031 


463577 


27 


06032 


063077 


2b 






29 






30 


06033 


060177 


31 


06034 


061177 


32 


U6035 


J63477 


33 


0603B 


063077 


34 






3b 






3b 


0603/ 


461277 


37 


06040 


060177 


3b 


06041 


063600 


31) 


05042 


101001 


4 IH 


06043 


063077 


41 






42 






43 






44 






4b 






4b 






47 






4B 






49 






50 






SI 






52 






53 






54 


06044 


061277 


5b 


0604B 


M6til 77 


5b 


06046 


1963476 


57 


06047 


1«1«01 


38 


06030 


063077 


5* 






60 







idoaC a,cpu sho clm ion 

IMN03S 

NIOS CPU 

IIORST 

IIOKST FAlLfcO CLK ion 



NIOS CPU 
I.RST 

skpbz cpu 

H»LT 



IDOA SHD ONLY CL« 10 BUS NOT ION 
JNIN04I 

NIOS CPU 

OOA !l, CPU INO "C" ION SMO STILL"! 
SKPbN CPU |IR8.9"00 DID ION CLR 
HALT IOIS CLKD ION IK8.9>80 

ISAME TfcSl HlTH 'f SHD NOT CL* ION I(<8,9«11 
(NINOb: 

NIOS CPU 

OUAP 0,CPU |IR6.9»11 "P" NOT "C" 
SKPbN CPU 

MALT l"P" CLRD ION 

|»P» HULSt SHU NO! SfT ION 
INlNtfb: 

NIOC LPU 

N10P CPU IIRb.9"ll "P" NUT "S» 

SKPB7. CPU 

HALT l"P» SET ION 

!"S" «I TH I0M1 SMI) LtAVE IT»1 
IH1N07: 

NIOS CPU M TO ION 

DOAS 0.CPU lAGAlN KITH IORST 

SKPbN CPU 

MALT I2NU "S" CLRD ION 

;I0n»1 ANU SKPDn ON DtV SMO NOT SKIP 
iMNUb: 

OUAC vl, CPU 

NIOS CPU (SET ION 

SKPDN IOEV KB SMO NUT SKP 

MOV 0,0, SUP IOK 

HALT ICPulNST IN 10 SKIP 

(TEST "ANU'S" DECUDING CPU INST FUR "FALS£" 

.MACRU I0TS2 
|NlN»l I 

OUAC 0,CPU 

NIOS CPU ISET ION FOR QEYA2 

SKPBN »2 ITEST NOT BIT «3 

MOV 0,0, SKP 

MALT IONLY OEV 77 SHU SKP 

I IF ABOVE HALT SEE BIT»3 INTO "CPU INST" AMD'S 
t 

I0TS2 09,76,15 
ININ09I 

DUAC 0.CPU 

NIOS CPU /SET ION FOR 0EV76 

SKPBN 76 ITEST NUT BIT 15 

MOV 0,0, SKP 

HALT IONLY OEV 77 SHD SKP 

MF ABOVE HALT SEE BIT15 INTO "CPU INST" AND'S 

I0TS2 10,75,14 



0106 MNL 
01 

02 060M 

03 06052 

04 06053 

05 06054 
0b 06b5S 
07 

0B 
09 

10 0605b 

11 06057 

12 06060 
10 u 6 6 1 
14 i)6062 
15 

16 

17 

lb 06063 

19 .160,64 

2b 0606b 

21 06066 

22 06067 
23 

24 
26 

26 06070 

27 06071 
2b 06072 

29 06073 

30 06074 
31 

32 

33 

34 06075 

3b 06076 

36 '46077 

37 061?0 
36 06101 
39 

40 



UC 

>s61?77 

060177 
063475 

101001 
063077 



0612/7 

060177 
063473 

101001 

0«3"i77 



061277 
080177 
063467 
10 10a I 
0630/7 



081277 

060177 
063457 

10)001 

063P77 



061277 
060177 
063437 
101001 
063077 



I5ET ION FOR 0EV75 
rTEST NOT BIT 14 



inInIm: 

OOAL 0,CPu 
NIOS LPU 
SKPBN 7S 
MOV 0,0, SKP 

MALT IONLY OEV 77 SMO SKP 

1 IF ABOVE HALT SEt BIT14 INTO "CPU INST" ANU'S 
I0TS2 11,73,13 

INlNl 1 ! 

nu»c 0.cpu 

NIOS CPU (SET ION FOR DEV73 

SKPBN 73 FTEST NOT BIT 13 

MUV 0,0, SKP 

HALT IONLY OEV 77 SHO SKP 

I IF AbOVE HALT SEt BIT13 INTO "CPU INST" ANO'S 

I0TS2 12,67,12 
INI112: 

OOAC 0.CPU 

NIOS CPU I SE T ION FOR DEY67 

SKPBN 67 ITEST NOT BIT 12 

MOV 0,0, SKP 

HALT IONLY DEV 77 SHD SKP 

I IF ABOVE MALT SEt BIT12 INTO "CPU INST" ANO'S 

I0TS2 13,57,11 
ININ13: 

DCAC 0,CPU 

NIOS CPU ISET ION FOR DEV57 

SKPbN 57 ITEST NOT BIT 11 

MUV 0,0, SKP 

MALT IONLY OEV 77 SMD SKP 

I IF ABOVE HALT SEE BITlt INTO "CPU INST" ANO'S 

I0T52 14,37,10 
INIM4: 

DUAL 0.CPU 

NIOS CPU ISET ION FOR DEV37 

SKPBN 37 ITEST NOT BIT IIS 

MOV 0,0, SKP 

HALT IONLY DEV 77 SMO SKP 

|IF ABOVE MALT SEE BIT10 INTO "CPU INST" ANO'S 



10109 «MU(iC 

01 

02 

04 

06 06102 061277 

06 06103 060100 

07 06104 1283977 

0a «6i0s 063077 

09 

10 
u 

12 06106 061277 
IS 06107 06,1177 

14 06110 060200 

15 06111 063477 

16 06112 063077 
17 

18 
19 

20 06113 061277 

21 06114 063377 

22 06115 063077 

23 06116 063377 

24 06117 063077 
25 

26 
27 

28 06120 060177 

29 06121 063677 

30 06122 101001 

31 06123 063077 

32 06124 063477 

33 06125 063077 
34 

35 

36 06126 061277 

37 06127 102420 

38 06130 103377 

39 06131 101001 

40 06132 063077 
41 

42 

43 06133 061277 

44 06134 102040 

45 06135 1<JI«177 

46 06136 063577 

47 06137 063077 
48 

49 

50 

51 

52 06140 061277 

33 06141 020177 

54 06142 063377 

55 06143 063077 



I'" "S" PULSE WITH tlEV [NOT CPU INST) 
(SHU NOT SET ION 

INIM5: 

OOAC 0.CPU 
NIOS 
SKPBZ CPU 
HALT 



("NOT" CPU BUT »S« 

(SEE 9301 GENERATING SETION 

(ION«l ILLEGAL CCPU INST NOT) 



(A "C" PULSE KITH OEV (NOT CPU INST) SHD NOT CLK ION 

(N1N16J 



OOAC 0,CPU 
NIOS CPU 
NIOC 
3KPBN CPU 
HALT 



(NOT CPU BUT "C" 
(ION SHO STILL"! 
("C» CLHD ION (NOT CPU..OEV 0) 



(10 SKIPS SHD NOT GET TO PTS1 "5" smo not flf: GEN 
(NIN17I 

DUAC 0.CPU 

SKPBZ CPU UR8.B-01 BUT IS NOT "Si" 

HALT 

SKPBZ CPU (ION SHD STILL'0 

HALT (FIRST BZ GEN'D »S" 



(10 SKIP 
(NIN18: 

NIOS CPU 
SKPDN CPU 
HUV 0,0, SKP 
HALT 

SKPBN CPU 
HALT 



ON" SHD N0T»»C" NO PTS1 



(IR8.9«10 BUT IS NOT "C" 
(POWER LOM*0 SHD NOT SKP 
(ON SKP'D WITH ION'1 
(ABOVE HALT SEE NOT IRS 
("ON" CLRD ION 
(SET UP ALL CONDITIONS FOR 10 SKP EXCEPT IN/OUT TIHE 
(NIN19I 

OOAC 0,CPU 

susz 0,0 

ANOCL* 0,0, SBN (EVERYTHING'0 NO SKP 
MOV 0,0, SKP 

HALT (AND'SKPBZ CPU 

(SET UP ALL CONDITIONS FOR NIOS CPU EXCEPT PTS1 

(NIN20! 



OOAC 0.CPU 
AUCO 0,0 
COHCL* 0,0, SBN 
SKPBZ CPU 
HALT 



(ALL«0 NO SKP 
(ION SHD STILL«0 
(COHCL**NIOS CPU 



(SET UP ALL CONOITIONS FOR NIOS CPU 
(EXCEPT ID ALCEN«0 
(NIN21I 

OOAC 0,CPU 

LOA 0,177 

SKPBZ CPU 

HALT 



(NO IOALCEN 

(SEE IOALCEN (NOT).PTSl 

(LDA'NIOS CPU 



10110 HNLGC 








01 




(SET 


UP ALL 


CONOIT 


02 




(NIN22! 






03 06144 


176400 




sua 3 


,3 


04 06145 


034177 




STA 3 


. :77 


05 H6146 


034000 




STA 3, 


,0 


06 06147 


023377 




LOA 0, 


•177,3 


07 06130 


101004 




HUV ?, 


0,SZR 


08 0613) 


063077 




HALT 




09 06152 


014140 




OSZ ft 


;*h& 


10 06153 


002404 




JHP », 


,♦4 


11 06154 


U20141 




LOA 0, 


PKR01 


12 06155 


040140 




STA 0, 


p KRH0 


13 06136 


101001 




NOV o., 


?,Sr.P 


14 06157 


000504 




A1A 





(USING AN LOA 

(HAKE SURE SKP DOESN'T SET 

(ALMOST AN SKPBZ CPU 

(LDA'SKPBZ CPU 



lain mnl 
»i 

02 

33 
194 
05 

06 F6160 

07 06161 

08 B6168 
US M616J 
IP 06164 
11 06165 
IE «)616b 

13 4)8167 

14 W6170 

15 616171 

16 06172 

17 06173 
lb 06174 
Ik 0617b 
20 06176 
SI 06177 

22 M62BB 

23 06201 

24 06202 
25 

26 

27 06203 
26 06204 

28 06205 

30 06206 

31 US207 

32 06210 

33 BS2U 

34 D6212 

35 06213 

36 06214 

37 06216 
36 (16216 

38 06217 

40 06220 

41 06221 

42 06222 

43 06223 

44 06224 

45 06225 



(START DEI CODE TO TTO 

IFOR INTERRUPT TESTING «HEN DONE«l 



102000 
061111 

17100!) 

063511 
000777 

061111 

101000 

063411 
063077 
063511 
100004 
063077 
063711 
063077 
«.636ll 
P024U3 
063077 
002401 
000504 



020416 
024137 
030066 
090001 
044002 
040300 
072077 
176400 
054000 
060177 
000401 
063077 
000403 
006216 
006222 
034000 
020775 
116414 
063077 



ADC 0i0 

DOAS 0.TTO 
MOV 0,0 
SKPBZ TTO 
JMP .-1 
OOAS 0,TTU 
MOV 0,0 
SKPBN TTO 
HALT 

SKPBZ TTO 
COM 0,0, SZR 
HALT 

SKPOZ TTO 
HALT 

SKPUN TTO 
JMP »,*3 
HALT 

JMP #.♦! 
A1A 



(-1 

(OUT TO TTO 
(STALL 



(BUSY SHD'l 

(NO SKP TTO "BN» 

I 

(TTO »BZ" ERR 

(DONE SHD«0 TTO 

(TTO »DZ" ERR 

(TTO DONE SHD«0 

(OK LOOP THROUGH TEST 

(TTO D0NE>1 IN ERR 



(TTU DONE"! USE TO TEST INTERRUPTS 



INT00S 



LUA 0,INT0K 

LUA 1.JMP3K 

LDA 2,K2 

STA 2,1 

STA 1,2 

STA 0,300 

MSKO 2 

SUB 3,3 

STA 3,0 

NIOS CPU 

JMP ,*1 

HALT 

JMP ,*3 

.-2 

.♦1 

LDA 3,0 

LDA 0.INT0K.1 

SUB* 0,3. SZR 

HALT 



(SET UP FUR 
(TEST FIRST 

(REAL INTERRUPT 

(2 MASK OUT 

(0 ADRS 

(ION 

(WAIT 

(INTERRUPT DID NOT UCCUR 



(C0) N0T«NI0S*2 



10112 MNLfiC 

01 

02 

03 14622b 020066 

04 06227 1P3240 

05 06230 040001 

06 H6231 024137 

07 06232 044003 
06 tf6233 030415 

08 06234 050300 

10 06235 151400 

11 06236 050004 

12 06237 103000 

13 06240 103240 

14 06241 040002 

15 06242 101020 

16 06243 060177 

17 06244 000401 
16 06245 063077 

18 06246 063077 
20 06247 000403 



(TEST TU MAKE SURE #1 
iNTali LDA 0,K2 
ADDOR 0,0 
STA 0, 1 
LDA 1.JMP3K 
91 A 1,3 
LDA 2.INT1K 
STA 2,300 
INC 2,2 
STA 2,4 
ADD 0,0 
ADDOR 0,0 
STA 0,2 
MOVZ 0,0 
NIOS CPU 
JMP ,»1 
HALT 
HALT 
JMP ,*3 



N LOC 1 HILL DEFER 
(AND KEEP OEPERING 

(P2 ALSO'COM 0,0, SZC 

(JMP *300 

(HILL EXECUTE IN ERR 

(IF FETCH IS DIRECTLY TO 1 

(OR 2ND DEFER FAILS 

(LEGAL RET 

(NILL BE IN 4 

(»4»C0M 0,0, SZR (KON'T SKIP) 



IP4 TO LOC 2 

(0 CRY JMP #300 IN0 



(FIRST INTR M 



21 

22 06250 006251 

23 06251 063077 
24 
26 
26 
27 
26 06252 102400 INT021 

29 06253 040000 

30 06294 101240 

31 06255 040001 

32 06256 060177 

33 06297 060277 

34 08260 000401 

35 06261 024000 

36 06262 125R«4 

37 06263 063077 
36 



INT1KI 

.♦1 

HALT 
(ABOVE HALT INTERRUPT 
(OR DEFER BIT IN LOC 



(LOC 1 OR 2 EXECUTED 
IS NOT DOING »1 
1 *AS NOT RECOGNIZED 



(IDN/IOF SHOULD NOT INTR 



SUB 0,0 




STA 0,0 




MOVOR 0,0 




STA 0,1 




NIOS CPU 


(ION 


NIOC CPU 


(I OF 


JMP ,*1 


(STALL 


LUA 1,0 




MOV 1,1, SZR 




HALT 


(INTR 



10113 MN 

01 

02 

03 06264 

314 196265 

05 B6266 

06 0626/ 
37 0627k) 
06 M6271 
09 196272 
ID 06273 

11 06274 

12 06275 

13 06276 

14 196277 

15 06300 

16 196301 

17 1)6302 
IB 06303 
IS 196304 
20 

21 

22 06305 

23 (16306 

24 06377 

25 06310 

26 06311 

27 06312 

28 06313 
28 06314 

30 06315 

31 06316 

32 06317 

33 06320 

34 06321 

35 06322 

36 06323 
37 

36 
36 

40 06324 

41 06325 

42 06326 

43 06327 

44 06330 

45 06331 

46 06332 

47 06333 

48 06334 

49 06335 

50 06336 

51 06337 

52 06340 
53 



LSC 



102000 
062077 
060177 
000401 
e24000 
063477 
063077 
1251*04 
063077 
020066 
072077 
000401 
024001* 
063577 
063077 
125005 
063077 



024410 
044HK1 
060177 
125005 
063077 
063077 
000403 
006312 
0(16316 
101001 
063077 
020000 
030773 
142414 
063077 



024410 
044001 
060177 
063477 
063077 
063077 
000403 
006331 
006333 
020000 
030775 
142414 
063077 



(MSK0»-1 SHO NOT ALLOh TTO INTR 
INT03: ADC 0,0 
MSKD 
INTEN 
JMP ,»1 
LD* 1,0 
SKPBN CPU 
HALT 

flUV 1,1, SZR 
HALT 

IDA 0,K2 
MSKO 2 
JMP ,*1 
LD1 1,0 
SKPBZ CPU 
HALT 

MOV 1,1, SNR (OR LOC0 
MALT (MAS STILL"0 



(MSK0»-1 

(STALL 
(AKHILE 

(masku-1 allowed tto imtr 

iloc altered 
;acb ■ 2 
(2 to mask out 
istall kait for intr 
(intr did not occur 
hf bz no skp 



(INTERRUPT OVER A SKIP INSTRUCTION 
(SHU STDRE THE CORRECT ADDRESS IN LOC 



INT04I LD* 1.INT4K 

STA 1,1 

NIOS CPU 

MCJV 1,1, SNR 

HALT 

HALT 

JMP ,*3 

.-2 
INT4K! .+1 

MOV 0,0, SKP 

HALT 

LDA 0,0 

LDA 2,INT4K.l 

SUR» 2,0,SZK 

HALT 

(INTERRUPT OVER SKIP INST FAILED 
(INTERRUPT AFTER AN I/O SKIP 
(SHO STORE CORRECT RESULT IN LOC 
INT05! LUA 1.INT5K 

STA 1,1 



(RET ADNS 
(TO LOC 1 
(ION 
(SET SKIP 



(INTR SKIPO 

(ADNS CLOC 0) SHD« 



((LOC 0) INCOR 



NIOS CPU 

SKPBN CPU 

HALT 

HALT 

JMP .*3 

.-2 

.♦1 

LDA 0,0 

LDA 2.INT5K-1 

SUB* 2,0,SZR 

HALT 



(RET AOKS 

(ION 

(10 SKIP SET SKIP 



(INTR SKP WILL MISS THIS 
(VALID INTR AORS 



(INC PC IN LOC 



10114 MN! 

01 

02 

03 

04 06341 

05 06342 
30 06343 
07 06344 
0B 06345 

09 06346 

10 06347 

11 06350 

12 06351 

13 06352 

14 06353 

15 06354 

16 06355 

17 06356 

18 06357 

19 06360 
20 

21 
22 
23 

24 06361 

25 06362 

26 06363 

27 06364 
2» 06365 

28 06366 

30 06367 

31 06370 

32 06371 

33 06372 

34 06373 

35 06374 

36 06375 

37 06376 

38 06377 

39 06400 

40 06401 
41 

42 
43 
44 

45 06402 

46 06403 

47 06404 

48 06405 
48 06406 
50 06407 
51.06410 

52 06411 

53 06412 

54 06413 

55 06414 

56 06415 

57 06416 
SB 06417 

59 06420 

60 06421 



030410 
050001 
153240 
060177 
005375 
1)63077 
063077 
063077 
006352 
165401 
063077 
020000 
101112 
063077 
106414 
063077 



102620 
040001 
014140 
092404 
020141 
040140 
101001 
000504 
014126 
000410 
024124 
044126 
020072 
040140 
040141 
002401 
006432 



(1N1ERRUP] !• 
(THE COHRtCl 
INT06: LD* 2, 
STA 2, 
AODCR 
NIOS c, 
jsr -:. 

HALl 
HALT 
HALT 
INT6KI ,*1 

INC 3, 
HALT 
LD* S", 
MflVL" 
HALT 
SUB» 
HALT 
(LOC SHO«PC 
(AC3 SHD«1-C 
(NEITHER S«G 
(NOT JSR OR 
SUBZR 
STA 0, 
OSZ P* 
JMP #. 
LDA 0, 
STA 0, 
MOV 0, 
A1A 

OSZ TE 
JMP IN 
LDA 1, 
STA 1, 
LDA 0, 
STA 3, 
ST* 0, 
JMP #. 
PASSC 



fTEH A JSR SHD STORE 

AIMlRtSS IN LDC 
InTIiK 
1 

2.2 
Pu 
,2 



l,sr,p 



(BIT OF AC2»1 
(ION JSR GOES ,*2 
(JSH AORS CALC BIT B»l 

(JSR/INT PREVENTS 
(EITHER HALT 

(JSR»1 SHD'INTR ADRS 



e (GET CLOC 0) 
0,0, SZC (BIT MUST»« 

(BIT LOC 0>1 
,l,S.ZK ( 

(LOC OR AC3 INCORRECT 
AFTER JSR (JSR+2) 
BEFORE JSR CJSR+l) 
ULD HAVE BIT 0»l -SEE CPB0. 
NOT ZEROBIT FORCES NOT CPBB 
0,0 (ACR0> 1100000' 
1 

R00 
♦ 4 

PKR01 
PKRB0 
0.SKP 



STK 

T07 

K60 

TESTK 

K10 

PKR00 

PKR01 

♦ 1 



(RESTORE LOOP CNT 



(IORST TO ALL I/O 



(FIRST LEVEL INTERRUPT TESTS COMPLETE 

(CLR TTO DONE ANO ION 

(REDO NON INT TESTS 
102620 INT07E SUBZR 0,0 
040001 STA 0,1 

101120 MOVZL 0,0 

040000 STA 0,0 

060177 NIOS CPU 

061277 I.RST 

000401 JMP ,*1 

024000 LDA 1,0 

101004 MOV 0,0, SZR 

063077 HALT (IORST FAILED TO STOP INTERRUPT 

063511 SKPBZ TTO 

063077 HALT (IORST DID NOT MAKE TTY BUSY«0 

063411 SKPbN TTO 

101001 MOV 0,0, SKP 

063077 HALT (TTO OUSY SHO >0 

0637U SKPUZ TTO 



BUS MNLSC 

01 06422 063B77 

02 06423 463611 

03 86424 101001 

04 06423 063077 

05 06426 063577 

06 06427 1363077 

07 06450 002401 
06 06431 005S64 



HALT (TTO DONE SHD »0 IORST 

SKPON TTD 

MOV 0,0, SUP 

HALT 

SKPBZ CPU 

HALT 

JMP #,*1 

10.00 



10116 MNLl»C 

01 160 PASSES THROUGH 

02 06432 102400 PASSCl SUB P,0 

03 06433 061111 OOAS 0.TTO 

04 06434 063511 SKPBZ TTO 
as 06435 000777 JMP .-1 

06 06436 020127 LDA 0,K219 

07 06437 061111 DOAS 0,TTO 

08 06440 063411 SKPBN TTO 
08 06441 083077 HALT 

10 06442 063711 SKPOZ TTO 

11 06443 063077 HALT 

12 06444 063511 SKPBZ TTO 

13 06445 000777 JMP .-1 

14 06446.063611 SKPUN TTO 
16 06447 063077 HALT 

16 INON OUTPUT LINE ft 

17 06450 024130 LDA 1,K212 
16 06451 065111 OOAS l.TTU 

18 06452 063711 SKPOZ TTO 

20 06453 063077 HALT 

21 06454 V63411 SKPBN TTO 

22 06455 063077 HALT 

23 06456 0636U SKPON TTO 

24 06457 000777 JMP ,.1 

25 06460 063511 SKPBZ TTO 

26 06461 063077 HALT 

27 (OUTPUT P 
26 06462 030136 LDA 2.K320 

28 06463 071U1 DOAS 2, TTO 

30 06464 063511 SKPBZ TTO 

31 06465 000777 JHP ,-1 

32 06466 063611 SKPDN TTO 

33 06467 063077 HALT 
34 



INTERRUPT TESTS - PASS COMPLETE 
(OUTPUT A NULL CHARACTER 



(TRY VARIOUS KAIT LOOPS 
(OUT CAR RET 
(BUSY SHOal 



(DONE «HD«0 

("AIT LOOP 

(FIRST TINE THIS MAT 

(OONE'l IF REAL "BZ» 



EO 



(FIRST SKPON 
(HAIT LOOP 

(OUSY«0 IF REAL DONE 



(ION STILL"! 
(HHEN IT>0 TTO DONE 
(TTO DONE>0 
(BZ 8EF0RE INTR 



U117 HiiLUC 
"1 

02 06470 ^34111 

03 06471 024125 

04 H6472 1754t,(" 
06 06473 075111 
36 06474 0*0177 
27 06475 125004 
06 06470 000403 
a» <)6477 i«6J477 
It) 06500 063077 

ti 06501 020116 pasli: 

12 06502 120000 
Id 066UJ 13100? 
14 06504 11352H 
1!> 06505 107000 

16 0650b 146400 

17 06D07 152000 
155000 
137520 

133000 

17241181 
142414 
063077 



18 w6510 

19 06511 

20 06512 

21 06513 

22 U6614 

23 asbia 

24 06516 .120125 

26 06517 101005 
20 U6520 000404 

27 06521 063511 
20 06522 000757 

29 06523 000403 

30 06624 U635/7 

31 06626 000754 

32 06520 063611 

33 06527 C63077 

34 06630 030131 

35 06531 0711 1 1 
30 06532 063511 
37 06533 0*0777 
3b 06534 k.6J611 

39 06535 063077 

40 06636 07UU 

41 06537 l'63511 

42 06540 0l»e777 

43 06541 024074 

44 06542 065111 

45 06543 063511 

46 06644 000777 

47 06545 060211 
46 

49 

50 06546 034045 

51 06547 021404 
32 86550 101005 
53 06551 000417 
34 06552 £20125 
56 06553 101005 

56 06554 070417 

57 06555 034045 
56 06556 021400 

59 06557 1010M5 

60 06560 000410 



(UUTPuT "A" 

LUA 3,K300 

LDA l.KATa*. 

INC 3.3 

OOAS 3, TTO 

INTEN 

MOV 1,1. SiH 

JMP ,*3 

SKPON CPU 

HALT 

LD* 0.KC8Q 

*0C 1,1 

MOV 1,2 

ANOZL 0,2 

ADO 0,1 

sua 2,i 

ADC 2,2 
MOV 2,3 
ANDZL 1,3 
•CO 1,2 
SUB 3,2 
SUB* 2, 0.S2K 
HALT 
LUA 0.KATSW 
MOV 0,0, SNR 
JMP ,t4 
SKPBZ TTO 
JMP PASL1 
JpiP . + 3 
skpbz cpu 

JMP PASLI 
SKPDN TTO 
MALT 

LOA 2,K323 
OOAS 2, TTO 
SKPBZ TTO 
JMP .-1 
SkPON TTO 
HALT 

OOAS 2.TTU 
SKPBZ TTO 
JMP .-1 
LOA 1.K40 
OOAS 1.1T0 
SKPBZ TTO 
JMP ..( 
NIOC TTU 

(UTuS STUFF 

LOA 3,45 

LOA 0,4,3 

MOV 0,0, SHU 

JMP NXTPAS 

LOA 0.KATSM 

MOV 0,0, SNR 

JMP CKCAT 

ATOCKi LOA 3,45 

LOA 0,0,3 

MOV 0,0, SNK 

JMP NXTPA5 



(CET CAT/KITTtN S» 

(DON'T CHECK ION IF CAT/KITTEN RUNNING 
(ICN S-HO STILL"! 



100 XUR'S 
(«HILE HAITINS 
(000 BITS XOR'O TCI 
(-1'EnEn BITS 

(xur'o ro -l 

(AGAIN SHOULD' 
(THE ODD BITS 



(PROCESSOR AR1TH ERR 
ICAT/M1T6N Running? 
IVES IF SKIPS 

("AIT FOR BUSV ZERO 
(SKIP ION CHECK 

UnTR OCCUR YfcT 

(NO 

(TTO YES 00nE«1 

(NO ENRUR AI «BZ" 

(OUTPUT FIRST S 

(WAIT FOR TTO 

(DUNE SMO »l 

(OUTPUT SECOND S 



(OUT PUT A SPACE 



0118 "NLliC 

01 06661 0154w3 

12 ,16562 

03 06563 

0« 06664 

06 t'6565 

it 06660 041776 

»7 06567 001400 

»6 06670 060177 

09 <I6S71 r0240l 

10 06572 000504 



fci 4 a 6 
061277 
.'214 t ij 
035404 



DSZ 3,3 
JMP NXTPA.) 
I.RST 
LOA 0,3,3 
LUA 3,4,3 
STA 0,-2,;i 
JMP 0,3 
InTEN 

JMP ».♦! 
A1A 



(GET DTDS RETURN AODR 

(REIUKN TU DTOS 



(SKP IS AUTO MODE 



U119 "ML 


uC 








31 










t'i 




>C<l*T. 


-C«tCf 


, IF OTOS 1 


M /10373 


■>214<i2 


CuCaT: 


LuA 


'|2.3 


34 /6b7« 


l*"l/t 5 




pnv 


71, f ,Sr»« 


?6 <b375 


^i*«76P 




JmP 


ATUC« 


."6 06S7O 


K40125 




STA 


P.KATS" 


*7 (16577 


i2,!l^S" 




LU» 


7 ,K4«W 


ca ii6o"iki 


*)44l26 




STA 


P.TtSl* 


»» «;6opi 


4:3941-4 




Lu» 


3.4,3 


If S166e2 


I*3tf4tf4 




to* 


2.K1377 


)1 a6b«3 


1504ap 




SUB 


2,3 


12 «16M4 


,-^34*10 




JS1 


7,3 


13 H6b«5 


t'«!<73* 




Jff 


ATULK 


in <!6oP6 


e*1377 


« 1377: 


1377 




IS 










lo «;66i<7 


..47115 


o l h T : 


.TXIE IrlNtlitT 


17 


w w v) ^ a 7 




.NOl 


.f)L U 


lo *0015 


* i*^7tA 




* 




1 6< JS616 


/p.j2^™ 




3uU 




2ii <!6M7 


170774 




17*774 


21 P602.1 


•C 7. 6 3 !1 tf 




7 




22 ,16021 


C*jPl*7 




t* 




93 06022 


^a«;0k'P* 




^ 




24 »6023 


'i p * (" ^ ™ 




7 




25 fS62« 


tfCtft^P 




7 




26 «l6o25 


1477P3 




.1XTE ICO^YKI 



»un «!|H CAtVKITTE* 



ISKP IS "ITrt CAT/KTTN 
IND CAT/KTTn 



1P120 «>JLl.C 

**(-l._'P^f TuTAL tKCuRi, ^/HfW PASS 1 fcRROHS 



ISETUH LOUP * 



1XTE ICO^YKltaXT CO UATA G£NtR»l. CORPORATION, 1976 



37 n665J 140141 All «I5ttlS KESEKVtn. 

2B o6ofa <47«56 .MOL^C «' 

2a t-6071 „27»U .tNU AAA 



0121 MNLGC 



aia 000504 

A»D 00053M 

aaa 000500 

ACIT2 0U0A27 
ACITS 000ul»«} 
AUDT0 000054 



ADKTS 000132 
ANOTS 000066 MC 



AHANG 


S)«lflA4 


ARTt2 


005530 


ARTER 


vtaSSSS 


ASL1S 


001030 


ASR15 


000775 


ATOCK 


006555 


BGNAD 


000202 


C24 


000062 


C34 


000063 


ca; 


000^64 


CKCAT 


006573 


oa 


004477 


01 


004500 


D2 


004501 


OCK 


004346 


OtHK 


004627 


DIRT 


006607 


OIVCK 


000523 


DIVER 


ZBHb2Sp 


0T3T 


004404 


EDIV 


024343 


EGGS 


000147 


EMUL 


004344 


FOB 


00445il 


HAC 


004562 


HDIV 


004177 


HMD 


004564 


HMO 


004563 


HMUL 


004174 



ID0IK 003748 

IDCK 0M4176 

IOS01 003734 

IHDIV 004601 

IHHO 000146 

IHMUL 000145 

ILLS* 0115454 

IMCK 004175 

INCTS 000157 



INT00 006203 



6/09 


101/11 


105/33 


110/14 


111/24 


114/31 


118/10 


7/29 














5/50 


6/02 












MC 11/06 


11/15 


11/23 


11/31 


11/39 






MC 10/04 


10/15 


10/24 


10/33 


10/42 






MC 19/05 


19/16 


19/21 


19/26 


19/31 


19/36 


19/41 


19/46 


19/51 


19/59 


20/04 


20/09 


20/14 


20/19 


20/24 


20/29 












5/05 
69/16 


60/33 


60/46 


64/05 


66/26 


67/24 


69/03 


«C 21/15 


22/02 


22/24 


22/46 


23/08 


23/30 


23/52 


24/14 


24/36 


24/58 


25/20 


25/42 


26/04 


26/26 


26/46 


27/10 


27/32 










5/16 


83/07 












99/49 


99/58 












99/34 


100/01 












16/28 














15/25 














117/57 


119/05 


U9/13 










5/33 


5/33 












4/09 


65/20 












4/10 


65/38 












4/11 


65/37 












117/56 


119/03 












62/05 


82/26 


82/46 










82/06 


82/29 


62/47 










82/07 


82/32 


82/48 










75/42 


80/27 












60/23 


85/18 


65/26 










4/02 


119/16 












MC 70/20 


76/10 


76/29 


77/28 


78/29 


79/11 


79/30 


80/11 














HC 70/23 


77/13 


78/13 


61/39 


82/35 






81/23 














77/14 


78/14 


60/23 


81/40 


82/36 






4/05 


5/20 


5/29 


6/03 








80/24 


81/18 


82/43 










82/02 


82/17 


62/21 










81/13 


61/35 


64/16 


85/07 


65/U 


85/10 




75/43 


76/09 


76/28 


77/H 


77/28 


78/11 


78/28 


79/10 


79/29 


80/10 










5/18 


81/32 


84/18 


85/21 








61/14 


81/36 


64/17 


85/20 








72/27 


72/46 


73/10 


73/29 


74/U 


74/30 


75/10 


75/29 


75/40 












69/44 


69/45 


69/46 


69/47 


69/48 


69/49 


69/53 


75/42 


76/11 


76/30 


77/30 


78/30 


79/12 


79/31 


80/12 














69/42 


69/65 












81/27 


84/33 












5/18 


81/10 












5/17 


81/05 












99/02 


99/05 












72/29 


72/46 


73/12 


73/31 


74/13 


74/32 


75/12 


75/31 


75/41 












IC 30/04 


30/24 


30/37 


30/50 


31/03 


31/16 


31/29 


31/42 


31/55 


32/08 


32/21 


32/34 


32/47 


32/60 


33/13 


33/26 


33/39 










105/32 


111/27 













012 


2 MNLGC 


INT01 


0106226 


INT02 


006252 


INT03 


006264 


INT04 


006305 


INTOS 


006324 


INT06 


006341 


INT07 


006402 


INT0K 


006221 


INTIK 


006250 


INT4K 


006315 


INT5K 


006334 


INT6K 


006351 


IOCK 


005535 


I0TS1 


000706 


I0TS2 


000751 


10X00 


005750 


IuX0i 


005766 


10.140 


005564 


10. 01 


005567 


10.02 


005572 


10.03 


005574 


10.04 


005576 


IKT02 


005516 


UTOR 


004173 


JM3K 


003562 


JMP01 


011)3242 


JMP02 


003533 


JMP2L 


003541 


JMP3K 


000137 


JS02K 


003627 


JSR00 


003293 


JSR01 


003264 


KB 


000123 


KB777 


000117 


Kl 


000065 


K10 


000072 


K100 


000075 



K1000 000101 
K100K 000107 
K10K 000104 
K1377 006666 
K2 000066 

K2B 000073 
K200 000076 
K2000 000102 
K20K 000105 
K212 000130 
K21S 000127 
K2525 000113 
K3 000067 
K300 0001U 



112/03 

112/28 

11 J/03 

113/22 

113/40 

114/04 

114/33 

11 1/27 

112/08 

113/22 

113/40 

114/04 

99/36 

102/33 

104/13 

107/43 

105/19 

105/22 

102/07 

102/11 

10i!/16 

102/19 

102/22 

99/33 

72/23 

7S/25 

76/24 

66/18 

55/17 

66/03 

66/06 

5/11 

67/21 

60/03 

60/13 

4/42 

4/30 

4/12 

53/43 

4/17 

63/25 

4/20 

97/30 

4/24 

4/30 

4/27 

119/10 

4/13 

96/19 

4/18 

4/21 

4/25 

4/28 

5/03 

5/02 

4/34 

4/14 

4/32 



114/45 
111/41 
112/21 
113/30 
113/48 
114/12 
101/03 
102/49 
104/27 
107/52 
105/31 
105/29 
115/06 



99/45 
72/42 
75/39 
79/06 
66/22 
59/19 
66/05 
66/09 
111/28 
67/37 
60/05 
60/15 
68/39 
88/53 
49/05 
97/08 
53/02 
97/09 
15/16 

52/47 

93/35 

53/11 

119/14 

6/09 

99/53 

53/10 

53/34 

52/55 

53/19 

116/17 

116/06 

51/02 

96/32 

61/44 



111/43 



113/34 
113/50 



103/03 103/17 



107/60 
105/40 
105/34 



73/06 
78/05 
79/25 
66/29 



112/06 



89/35 
89/21 
49/36 
97/24 
54/07 
97/27 
93/26 

53/50 
54/38 
54/14 

52/46 
109/06 
54/15 
54/39 
53/58 
54/22 



101/19 
63/05 



108/08 



73/25 
76/24 

80/06 



93/19 
89/49 
49/46 

61/05 

101/16 

54/31 

90/03 



53/51 
111/29 

62/06 
61/33 



103/31 103/4*1 

108/16 106/24 



74/07 
77/06 



49/96 



74/2(1 
77/24 



50/06 
61/22 



61/13 
114/36 
61/34 89/07 



69/43 93/32 

112/03 113/12 

65/05 65/21 
61/45 



103/99 
108/32 



75/06 
78/06 



52/36 
62/29 
97/10 



98/08 
67/05 



64/08 66/37 67/06 67/26 
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K32o 000136 

K323 000131 

K377 000077 

k< 000070 

K40 000074 

K400 51001198 



K40O0 PIW0103 
K405 PW0120 
K40K 000106 
K5252 DPI!) 

K6 000071 
K60 P00124 
KAT3M HK0125 

kcbe tegns 

KCBO ia«9Pllb 

kcom 000122 

KO3«0 802112 
KJRET Ri^ei 121 
KLDA. 000110 
KKTC BB5531 
KRTC2 005532 
K1ST 000133 



117/02 

5/lB 116/28 

5/84 117/34 

4/22 93/05 

4/15 52/94 53/5* 68/08 

4/18 53/18 54/23 65/06 911/17 93/58 117/43 

4/23 16/1/ 19/56 52/39 53/42 62/07 92/07 

92/25 92/35 92/36 92/48 95/24 96/08 96/36 

97/04 97/33 98/07 98/18 101/14 119/87 

4/26 53/03 54/06 

4/39 96/25 

4/29 53/27 54/30 

4/35 51/03 51/06 102/52 103/06 1153/20 103/34 

103/48 104/02 104/16 104/30 

4/16 60/20 93/45 

4/43 114/34 

4/44 5/46 101/13 117/03 117/24 117/54 119/06 

4/36 69/07 

4/37 69/21 117/11 

4/41 64/H4 67/22 

4/33 87/17 

4/40 67/30 

4/31 57/07 

99/31 99/59 

99/32 99/68 

5/05 5/06 56/05 56/06 56/12 56/13 58/05 

58/07 58/10 58/22 58/23 58/26 58/36 58/38 

58/42 59/06 59/08 60/29 60/31 60/47 00/48 

62/21 62/26 62/29 64/07 64/09 64/14 66/19 

66/21 67/23 67/28 67/31 68/05 68/10 68/11 

68/12 68/13 68/19 68/26 68/31 68/32 68/33 

69/06 92/13 99/51 

IL1HL 0H512U 92/14 92/18 

ICALL 000511 Mt 70/05 72/20 72/34 72/39 72/53 73/03 73/17 

73/22 73/36 74/04 74/18 74/23 74/37 75/03 

75/17 75/22 75/36 76/02 76/16 76/21 76/35 

77/03 77/16 77/21 77/35 78/03 78/16 78/21 

78/35 79/03 79/17 79/22 79/36 8l»/03 80/17 

81/02 81/20 81/24 81/42 83/06 

L04TI 800412 «C 49/19 49/31 49/41 49/51 50/01 

LLOOP 000142 5/14 72/35 72/54 73/18 73/37 74/19 74/38 

75/18 75/37 76/17 76/36 77/17 77/36 78/17 

78/36 79/18 79/37 80/18 81/21 81/43 

LOOP 000515 Ml 70/11 72/33 72/52 73/16 73/35 74/17 74/36 

75/16 75/35 76/15 76/34 77/13 77/34 78/15 

7B/34 79/16 79/35 80/16 81/19 81/41 

LQ0P1 003462 65/09 65/12 

L00P2 003500 65/23 65/28 

LOOPS 003520 65/39 65/45 

LUOPl 004034 5/14 72/12 

M100 004476 82/01 82/45 

M2SJ 004566 83/25 84/04 S4/20 

PICK 004345 75/41 80/26 

MDAB0 004842 69/57 72/19 

MDASS8 004200 75/38 76/01 

MDT1 004444 82/17 82/37 82/44 

10T2 004451 82/11 62/16 82/22 



M13T3 004460 



82/28 82/31 82/35 



82/20 65/28 

02/01 82/16 

80/24 85/10 85/25 

83/24 83/35 84/01 84/19 

80/22 81/01 



74/12 74/31 



83/19 84/13 

82/40 83/21 84/15 
32/23 82/39 83/20 84/14 
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"IDTEX 004630 
MUTS1 004424 
HERH 004626 
MSAV 004365 
HTST 004364 

MULCK 0U0521 «C 70/17 72/28 72/47 73/11 73/30 

75/11 75/30 

MUI.ER 000527 HC 70/26 81/17 82/42 

NEBtS 000231 »C 35/25 36/09 36/25 36/41 36/57 37/13 37/29 

37/45 38/01 38/17 38/33 38/49 39/03 39/21 

39/37 39/53 40/09 

NOCAT 000170 5/27 

NIJLuD 000456 HC 33/02 55/12 55/21 53/30 55/39 

N»TPA 006570 117/53 117/60 118/02 118/08 

OAC 004557 81/06 81/28 82/12 82/22 82/38 

84/30 

OKAC 004502 83/01 83/32 

OKMl) 004504 B3/03 83/34 

OKMQ 004503 83/02 83/33 

OHD 004561 81/08 81/30 82/09 82/24 

84/32 

OMQ 004360 81/07 81/29 82/13 

84/31 

PASL1 00651*1 117/11 117/28 117/31 

PASSC 006432 101/22 114/40 116/02 

PKR»0 000140 5/12 5/4b 101/86 101/09 101/17 110/09 110/12 

114/26 114/29 114/37 

PKHol 000141 5/13 5/49 101/08 101/18 110/11 114/28 114/38 

PP02R 005155 92/45 92/57 

PP03E 0U5171 93/20 93/28 

PP04E 005203 93/33 93/41 

PP05E 005215 93/46 93/54 

PP06E 005227 93/59 94/07 

PKCSS 005561 101/05 102/03 

PSPT 000641 MC 93/03 93/17 93/30 93/43 93/56 

RAN 004503 81/04 81/20 82/03 83/05 

KAMI 0045P6 83/06 83/13 

RAN2 0*4322 83/19 

KANb3 004016 71/40 

RANttN 003752 5/16 71/04 71/41 71/43 71/45 

RANNM 004004 71/19 71/21 71/30 

HANkE P04526 63/05 63/22 83/23 

HAN.l 0K3/64 71/10 71/14 

HAN, 2 003774 71/22 

RESTR 000470 5/31 5/35 5/45 

RN.C1 0041001 71/08 71/24 71/27 

Rh.C2 004*03 71/07 71/13 71/29 

RN.M 004M02 71/08 71/26 

UN, 51 004025 71/04 71/23 71/47 

RN.S2 004O26 71/05 71/22 71/48 

UN, S3 00402/ 71/40 71/46 71/49 

«100» 005470 89/10 99/20 

RT00S 0o5467 99/11 99/19 

RTAm H04H03 71/14 71/31 

RTNiK 0*536i) 87/03 97/20 

R1.0P 0*5450 99/10 

HT.icl 0055HH 99/19 99/31 

RT.o2 K05S17 99/42 99/44 89/45 89/46 
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99/60 


100/03 












RT.ER 


005514 


99/43 
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e<itn3a 


5/iS 


72/05 












StTuL 


000143 


5/15 


72/21 


72/40 


73/B4 


73/23 


74/05 


74/24 






75/04 


75/23 


76/03 


76/22 


77/84 


77/22 


78/04 






78/22 


79/04 


79/23 


80/04 


81/03 


81/25 




5tTuP 


0to0513 Ml 


C 7B/B6 


72/19 


72/38 


73/02 


73/21 


74/03 


74/22 






75/B2 


75/21 


76/01 


76/20 


77/02 


77/2B 


78/02 






78/20 


79/02 


79/21 


80/02 


81/01 


81/23 




START 


000200 


5/3J 














STCAT 


&00171 


5/28 














STDEC 


003513 


bS/15 


65/34 


65/47 










STEN2 


005241 


95/07 


95/13 












STINC 


003473 


65/13 


65/18 


65/30 










STK.0 


004/21 


88/B5 














STOHF 


000517 MC 70/u 


72/22 


72/41 


73/05 


73/24 


74/06 


74/25 






75/B5 


75/24 


76/04 


76/23 


77/05 


77/23 


78/05 






78/23 


79/05 


79/24 


80/05 








STOV2 


005424 


98/lB 


98/18 












STOVR 


4"B54(7 


98/04 


98/10 












STTST 


.000571 He; 88/21 


66/38 


68/52 


89/06 


89/20 


89/34 


89/48 






90/02 


90/16 












STV2R 


B05435 


98/22 


98/27 












STV3R 


BB5445 


9B/2a 


98/35 












ST. an 


004731 


88/39 














ST.ul 


0104745 


B8/5J 














ST.B2 


004/61 


89/07 














ST. SIS 


004775 


89/21 














ST. 194 


005011 


89/35 














ST. 05 


005025 


89/49 














ST. 06 


005041 


9B/03 














ST. 07 


005035 


9B/17 














ST.08 


0B5071 


91/B3 














ST. LA 


004*41 


72/05 


72/B8 


72/13 


72/17 








ST.LC 


04040 


72/07 


72/12 


72/16 










ST.LK 


004037 


72/86 


72/15 












SUBTS 


B00323 MC 42/19 


43/02 


43/21 


43/40 


43/59 


44/18 


44/37 






44/56 


45/15 


43/34 


45/53 


46/12 


46/31 


46/50 






47/B9 


47/28 


47/47 










SV.3 


B05410 


97/21 


97/4B 


97/44 










S«PTS 


000435 MC 52/2.1 


52/35 


52/43 


52/51 


52/59 


53/07 


53/15 






53/23 


53/31 


53/39 


53/47 


53/55 


54/03 


54/11 






54/19 


54/27 


54/35 










SXTOR 


004567 


73/39 


84/23 












TESTK 


000126 


5/01 


101/12 


101/15 


114/32 


114/35 


119/08 




TP00R 


0B4636 


86/04 


86/10 












TP01» 


004651 


66/30 


86/36 












TP02R 


004662 


88/41 


86/47 












TP03K 


004673 


86/52 


86/58 












TP04R 


004704 


87/03 


87/09 












TP05R 


004720 


87/19 


87/26 












TPACT 


000531 MC 


86/17 


86/29 


86/40 


86/51 


87/02 






TPAUR 


000061 


4/08 


86/05 


86/31 


88/42 


86/53 


87/04 


87/18 


TPLOC 


000060 


4/07 


86/11 












TP.B0 


004030 


86/04 














TP.B1 


004643 


86/3k> 














TP.B2 


004654 


86/41 














TP.tlS 


004665 


86/52 
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TP.04 


004876 


d;'/0j 








TP,»5 


00470/ 


87/17 








XCKRE 


004363 


60/28 


80/32 


60/38 


60/41 


KD1V 


004543 


81/31 


82/25 


64/01 




XDIV1 


004550 


64/06 


84/11 






XMCOM 


004621 


65/12 


65/19 






XHOIV 


0(14614 


75/43 


62/04 


84/33 


85/14 


XhMuL 


004602 


5/17 


75/40 


62/08 


85/03 


XHRET 


004625 


85/03 


83/14 


85/22 


65/23 


XMOL 


0,14527 


81/09 


82/41 


63/24 


83/30 


XMHL1 


0194537 


83/32 


84/12 






XUAC 


004576 


84/26 


84/30 






XBMD 


004600 


84/26 


84/32 






XGMtl 


004577 


84/27 


84/31 







